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ABSRRACT

The communication, at the present, light technology has been used more and more. That is
because, there are many advantage such as less effective noise from magnetic field and light velocity
when compare with other. We have been improved the security CCTV through light. The video signal
will be sent through the air and go to the light-detector circuit that can reverse and take video signal
from the receiver to process motion detection. In order to provide a converience, save more, bring more

efficiency in security system.
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Frequency Vin(Vp-p) If(mA) Frequency Vin(Vp-p) If(mA)
100 Hz 5 64.6 20 kHz 5 64.8
200 Hz 5 62.8 30 kHz 5 64.8
300 Hz 5 64.8 40 kHz 5 66.4
400 Hz 5 62.6 50 kHz 5, 64.8
500 Hz 5 64.8 60 kHz 5 66.8
600 Hz 5 64.6 70 kHz 5 68.8
700 Hz 5 66.6 80 kHz 5 . 68.6
800 Hz S 64.8 90 kHz 5 68.8
900 Hz 5 66.4 100 kHz 5 68.8

1kHz 5 66.7 200 kHz 5 68.8
2kHz 5 65.8 300 kHz S 68.6
3kHz 5 65.8 400 kHz S 68.8
4 KHz 5 66.8 500 kHz 5 68.8
5kHz 5 66.8 600 kHz 5 70
6 kHz 5 66.4 700 kHz 5 68.8
7 kHz 5 66.6 800 kHz 5 68.8
8 kHz 5 64.8 900 kHz 5 70
9 kHz 5 64.6 1 MHz 5 70
10 kHz 5 64.6 2 MHz 5 70.2
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Frequency Vin(Vp-p) Vout(Vp-p) 20(log10(Vout//Vin))
100Hz 5 0.65 17.72113
200 Hz 5 0.65 17.72113
300 Hz 5 0.63 17.99258
400 Hz 5 0.65 17.72113
500 Hz 5 0.65 17.72113
600 Hz 5 0.64 17.85580
700 Hz 5 0.65 17.72113
800 Hz 5 0.65 17.72113
900 Hz 5 0.63 17.99258
1kHz 5 0.65 17.72113
2kHz 5 0.65 17.72113
3 kHz S 0.64 17.85580
4 kHz 5 0.65 17.72113
5 kHz 5 0.65 17.72113
6 kHz 5 0.63 17.99258
7 kHz 5 0.63 17.99258
8 kHz 5 0.65 17.72113
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9kHz 5 0.65 17.72113
10 kHz 5 0.65 17.72113
20 kHz 5 0.64 17.85580
30kHz 5 0.65 17.72113
40 k*z 5 0.63 17.99258
50 kHz 5 0.61 17.72113
60 kHz 5 0.6 18.41637
70 kHz 5 0.6 18.41637
80 kHz 5 0.62 18.13156
90 kHz 5 0.6 18.41637
100 kHz 5 0.58 18.71084
200 kHz 5 0.6 18.41637
300 kHz L 0.57 18.86190
400 kHz 5 0.54 1'9.33152
500 kHz 5 0.55 19.17214
600 kHz 5 0.52 19.65933
700 kHz 5 0.5 20.00000
800 kHz 5 0.51 19.82799
900 kHz 5 0.48 20.35457

1 MHz 5 0.45 20.91514
2 MHz 5 0.44 21.11035
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#include "stdafx.h"
#include "capture.h"
#include "samplegrab.h"

enum PLAYSTATE {Stopped, Paused, Running,
Init};

DWORD g dwGraphRegister = 0;

IVideoWindow * g pVW = NULL;
IMediaControl * g pMC = NULL;
IMediaEventEx * g pME = NULL;
IGraphBuilder * g pGraph = NULL;

ICaptureGraphBuilder?2 * g pCapture = NULL;
PLAYSTATE g _psCurrent = Stopped;

//

// Functions

//

void Msg (TCHAR *szFormat, ...);

HRESULT FindCaptureDevice (IBaseFilter**
ppSrcFilter, unsigned int devIndex = 1);

HRESULT GetInterfaces (HWND hWnd) ;

void CloselInterfaces (void);

HRESULT SetupVideoWindow (RWND hWnd) ;

void ResizeVideoWindow (HWND hWnd) ;

HRESULT AddGraphToRot {IUnknown *pUnkGraph,
DWORD *pdwRegister);

void RemoveGraphFromRot (DWORD pdwRegister);

void vcGetCaptureDevices (CComboBoxé&
adaptersBox)

{

adaptersBox.ResetContent ();

HRESULT hr;

ICreateDevEnum *pSysDevEnum = NULL;

hr =
CoCreatelInstance (CLSID SystemDeviceEnum,
NULL, CLSCTX INPROC_SERVER,

IID ICreateDevEnum, (void **) &
pSysDevEnunm) ;
if (FAILED(hr)) {

Msg (TEXT ("CoCreateInstance ()
hr=0x%x"), hr);

return;

}

IEnumMoniker *pEnumCat = NULL;

hr = pSysDevEnum-
>CreateClassEnumerator (CLSID VideoInputD
eviceCategory, &pEnumCat, 0);



if (hr == S OK) {
IMoniker *pMoniker = NULL;
ULONG cFetched;
while (pEnumCat->Next (1,
&pMoniker, &cFetched) == S OK) {
IProvertyBag *pPropBag;
hr = pMoniker-
>BindToStorage (0, 0, IID IPropertyBag,
(void **) & pPropBag):
if (SUCCLEDED(hr)) {

// To retrievs
the filter's friendly name, do the
following:

VARIANT
varName;

VariantInit(&varﬁame);
>Read (L"FriendlyName", &varName, 6);
(SUCCEEDED (hr)) {

adaptersBox.RAddString(varName.bstrVal);
VariantClear (&varName) ;

instance of the filter, do the

following:

IBaseFiltex
*pFilter;

hr = pMoniker-
>BindToObject 'NULL, NULL,
IID IBaseFilter,
(void **) & pFilter);

pPropBag-

>Release () ;

}

pMoniker->Release() ;

}
pEnumCat->Release () ;
}

pSysDevEnum->Release () ;

adaptersBox.SetCurSel (0);
}

HRESULT vcCaptureVideo (HWND msgWindow, EWND
prvWindow, unsigned int devIndex)

{
if (devIndex == 0)
devindex = 1;

HRESULT hr;
IBaseFilter *pSrcFilter = NULL;

hr = GetInterfaces (msgWindow) ;
if (FAILED(hr)) {



Msg (TEXT ("Failed to get video
interfaces! hr=0x%x"), hr);
return hr;

hr = g pCapture-
>SetFiltergraph (g _pGraph);
if (FAILED (hr)) {

Msg (TEXT ("Failed to set capture
filter graph! hr=0x%x"), hr);

return hr;

}

hr = FindCaptureDevice (&pSrcFilter);
if (FAILED(hr)) {
return hr;

hr = g pGraph->AddFilter(pSzcFilter,
L"Video Capture");
if (FAILED (hr)) {

Msg (TEXT ("Couldn't add the
capture filter to the graph!
hr=0x%x\r\n\r\n'")

TEXT("If you have a working
video capture device, please make
sure\r\n'")

TEXT("that it 1s connected
and is not being used by another
application.\r\n\r\n")

TEXT ("The sample will now
clese."), hr);

pSrcFilter->Release();

return ‘hr;

}

hr = sgAddSampleGrabber (g pGraph}) ;
if (FAILED(hxr)) {

Msg{TEXT ("Couldn't add the
SampleGrabber filter to the graph!
hr=0x%x"), hr):

return hr;

}
hr = sgSetSampleGrabberMediaType();
if (FAILED(hr)) {

Msg (TEXT ("Couldn't set the
SampleGrabber media type! hr=0x%x"),
hr);

return hr;

}
IBaseFilter* pGrabber =
sgGetSampleGrabber () ;

// Use this instead of
g pGraph->RenderFile



hr = g _pCapture-
>RenderStream(&PIN CATEGORY PREVIEW,

&MEDIATYPE Video,

pSrcFilter, pGrabber/*NULL*/, NULL);

if (FAILED(hr)) {
Msg (TEXT ("Couldn't render the

video capture stream. hr=0x%$x\r\n")
TEXT ("The capture device
may already be in use by another
application.\r\n\r\n")
TEXT ("The sample will now
close."), hr);
pSrcFilter->Release();
return hr;

}

hr = sgGetSampleGrabberMediaType ()

il

pSrcrilter->Release();

hr =
SetucrVideoWindow (prvWindow) ;
if (ZFAILED (hr)) {

Msg (TEXT ("Couldn't initialize
videco window! hr=0x%x"), hr);

return hr;

#ifdef REGISTER FILTERGRAPH
hr = AddGraphToRot (g pGraph,
&g dwGraphRegister);
if (FAILED(hr)) {
Msg (TEXT ("Failed to register

filter graph with ROT! hr=0x%x"), hr);
g dwGraphRegister = 0;
}
#endif

hr = g pMC->Run() ;

if (FAILED(hr)) {
Msg (TEXT ("Couldn't run the

graph! hr=0x%x"), hr);
return hr;

}

g _psCurrent = Running;

return S _OK;
1

void vcStopCaptureVideo ()

{
sgCloseSampleGrabber () ;

Closelnterfaces():



HRESULT FindCaptureDevice (IBaseFilter**
ppSrcFilter, unsigned int devIndex)
{
HRESULT hr = S_OK;
IBaseFilter* pSrc = NULL;
IMoniker* pMoniker = NULL;
ICreateDevEnum* pDevEnum = NULL;
IEnumMoniker* pClassEnum NULL;

if {(!'ppSrcFilter) {
return E POINTER;

hr =
CoCreatelnstance (CLSID SystemDeviceEnum,
NULL, CLSCTX INPROC,

IID ICreateDevEnum, (void **) &
pDevEnumnm) ;
if (FAILED (hr)) { )

Msg (TEXT ("Couldn't create
system enumerator! hr=0x%x"), hr);

}

if (SUCCEEDED (hr)) {
hr = pDevEnum-
lassEnumerator (CLSID VideoInputD
egory, &pClassEnum, 0);
if (FAILED(hx)) {

Msg (TEXT ("Couldn't
create class enumerator! hr=0x%x"),
hr);

>CreateC
eviceCat

if (SUCCEEDED (hr)) {

if (pClassEnum == NULL) {
MessageBox (NULL,
TEXT ("No video capture device was
detected.\r\n\r\n")

TEXT ("This
sample requires a video capture device,
such as a USB WebCam, \r\n")

TEXT ("to be
installed and working properly. The
sample will now close."),

TEXT ("No
Video Capture Hardware"), MB OK |
MB ICONINFORMATION) ;

hr = E_FAIL;
}

if (SUCCEEDED (hr)) {
for (unsigned int i = 0; 1 <
devIndex; i++) {
hr = pClassEnum-
>Next (1, &pMoniker, NULL);



if (hr == S_FALSE) {

Msg (TEXT ("Unable to access video capture
device!"));
hr = E_FAIL;
break;

}
if (SUCCEEDED(hr)) {

hr = pMoniker->BindToObject {0,
0, IID IBaseFilter, (void **) & pSrc);
if (FAILED (hr)) {

Msg (TEXT ("Couldn't bind
moniker to filter object! hr=0x%x"),
hr);

}
}

if (SUCCEEDED(hr)) {
*ppSrcFilter = pSrc;
(*ppSrcFilter)->AddRei () ;
}

SAFE RELEASE (pSrc);

SAFE RELEASE (pMoniker) ;
SAFE RELEASE (pDevEnum) ;
SAFE RELEASE {pClassEnum) ;

return nhr;

HRESULT GetInterfaces (HWND hWnd)

{
HRESULT hr;

hr =
CoCreatelnstance (CLSID FilterGraph,
NULL, CLSCTX INPROC,

IID IGraphBuilder, (void **) &
g_pGraph) ;
if (FAILED(hr))

return hr;

hr =
CoCreateInstance (CLSID CaptureGraphBuild
er2 , NULL, CLSCTX INPROC,

IID ICaptureGraphBuilder2, (void *¥*) &
g _pCapture);
if (FAILED({hr))

return hr;

hr = g pGraph-
>QueryInterface(IID IMediaControl,
(LPVOID *) & g pMC);



if (FAILED (hr))
return hr;

hr = g pGraph-
>QueryInterface (IID IVideoWindow,
(LPVOID *) & g pVW);
if (FAILED(hr))

return hr;

hr = g pGraph-
>QueryInterface (IID IMediaEvent, (LPVOID
*) & g_pME);
if (FAILED (hr))

return hr;

hr = g pME-
>SetNotifyWindow { (OAHWND) hWnd,
WM GRAPHNOTIFY, 0);

return hr;

volid CloselInterfaces (void)

{

if (g pMC)
g pMC->StopWhenReady () ;

g psCurrent = Stopped;

if (g _pME)
g _pME->SetNotifyWindow (NULL,
WM GRAPHNOTIFY, O0);

if (g_pvW) {
g _pVW->put Visible (OAFALSE) ;
g _pVW->put Owner (NULL) ;

}

#ifdef REGISTER FILTERGRAPH

#endif

}

HRESULT
{

if (g_d;Grathegister)

RemoveGraphFromRot (g _dwGraphRegister);

SAFE RELEASE (g pMC};
SAFE_RELEASE (g pME) ;
SAFE_RELEASE (g_pVW) ;

SAFE RELEASE (g_pGraph) ;
SAFE RELEASE (g _pCapture);

SetupVideoWindow (HWND hWnd)
HRESULT hr;
hr = g pvW-

>put Owner ( (OAHWND) hWnd) ;
if (FAILED(hr))



return hr;

hr = g pVW->put WindowStyle(WS_CHILD |
WS CLIPCHILDREN) ;
if (FRILED(hr))

return hr;

ResizeVideoWindow (hWnd) ;

hr = g pVW->put Visible (OATRUE) ;
if (FAILED(hr))
return hr;

return hr;

vold ResizeVidecoWindow (HWND hWnd)

{
if (g pvWi {
RECT rc;

GetClientRect (hWnd, &rc):;
g _pVW->SetWindowPosition(0, O,
rc.right, rc.bottom);

}

HRESULT vcChangePreviewState (int nShow)

{
HRESULT hr = S OK;

if (!g pMC)
return S OK;

if (nShow) {
if (g _psCurrent != Running) {

hr = g pMC->Run () ;
g psCurrent = Running;

}

} else {

hr = g pMC->StopWhenReady () ;
g _psCurrent = Stopped;
}

return hr;

#ifdef REGISTER FILTERGRAPH

HRESULT AddGraphToRot (IUnknown *pUnkGraph,
DWORD *pdwRegister)
{

IMoniker * pMoniker;



TRunningObjectTable *pROT;
WCHAR wsz[128];
HRESULT hr;

if (!pUnkGraph || !pdwRegister)
return E POINTER;

if (FAILED(GetRunningObjectTable (0,
&pROT) ) )

return E_FAIL;
hr = StringCchPrintfW(wsz,
NUMELMS (wsz), L"FilterGraph %08x pid
%$08x\0", (DWORD_ PTR)pUnkGraph,

GetCurrentProcessId());

hr = CreateltemMoniker (L"!", wsz,

o

hr = pROT-
>Register(ROTFLAGS_REGISTRATIONKEEPSALIV
E, pUnkGraph, pMoniker, pdwRegister);

pMoniker->Release();

}

pROT->Release ()
i CH B RPN

}

void RemoveGraphFromRot (DWORD pdwRegister)

{
IRunningObjectTable *pROT;

if (SUCCEEDED (GetRunningObjectTable (0,
&pROT)) ) |
pROT->Revoke (pdwRegister});
pROT->Release ();

}
#endif

HRESULT vcHandleGraphEvent (void)

{
LONG evCode;
LONG_PTR evParaml, evParam2;
HRESULT hr = S OK;

if (!g pME)
return E POINTER;

while (SUCCEEDED(g pME-
>GetEvent (&evCode, &evParaml, &evParam2,
0))) |

hr = g pME-
>FreeEventParams (evCode, evParaml,
evParam?2) ;

}



return hr;

void Msg(TCHAR *szFormat, ...)
{
TCHAR szBuffer[1024];
const size t NUMCHARS =
sizeof {szBuffer) / sizeof(szBuffer(0]):
const int LASTCHAR = NUMCHARS - 1;

va_list pArgs;
va_start (pArgs, szFormat) ;

(void) StringCchVPrintf (szBuffer,
NUMCHARS - 1, szFormat, pArgs);
va_end(pArgs) ;

szBuffer [LASTCHAR] =
TEXT ('\O");

MessageBox (NULL, szBuffer,
TEXT ("PlayCap Message"), MB OK |
MB ICONERROR} ;

tinclude "stdafx.h"
#include "VidCap.h"
#include "VidCapDlg.h"

$ifdef ~DEBUG

fdefine new DEBUG NEW
#endif

BEGIN MESSAGE MAP (CVidCapApp, CWinApp)
ON_COMMAND (ID HELP, &CWinApp::OnHelp)
END MESSAGE MAP ()

CVidCapApp: :CVidCapAhpp ()
{

}
CVidCapApp thelpp:;

BOOL CVidCapApp::InitInstance ()
{

INITCOMMONCONTROLSEX InitCtrls;
InitCtrls.dwSize = sizeof (InitCtrls);

InitCtrls.dwICC = ICC_WIN95_CLASSES;
InitCommonControlsEx (&InitCtrils);



CWinApp::InitInstance();

Gdiplus: :GdiplusStartupInput
gdiplusStartupInput;
ULONG_PTR gdiplusToken;
GdiplusStartup (&gdiplusToken,
&gdiplusStartupInput, NULL);

CVidCapDlg dlg;
m pMainWnd = &dlg;
INT PTR nResponse = dlg.DoModal ()’

if (nResponse == IDOK) {

Gdiplus: :GdiplusShutdown (gdiplusToken);

return FALSE;

#include "stdafx.h"
#include "VidCap.h"
#include "VidCapDlg.h"

#include "capture.h”
#include "samplegrab.h"

#include "lib\vec2D.h"
#include "lib\vec2Dc.h"”

#ifdef DEBUG
#define new DEBUG_NEW
#endif

#pragma

LARGE INTEGER m_nFreq;
LARGE INTEGER m_nBeginTime;

void tic()
{
QueryPerformanceFrequency (&m_nFreq);
QueryPerformanceCounter(&m_nBeginTime);
}
__int64 toc()

{
LARGE INTEGER nEndTime;

__into64 nCalcTime;

QueryPerformanceCounter(&nEndTime);
nCalcTime = (nEndTime.QuadPart -
m_nBeginTime.QuadPart) * 1000 /

m _nFreq.QuadPart;

return nCalcTime;



// CvVidCapDlg dialog
CVidCapDlg: :CVidCapDlg (CWnd* pParent /*=NULL*/)
CDialog (CVidCapDlg: :IDD,
pParent)
, m Width(320), m _Height (240),
m_Channels (3)
, m_Zoom(0.125f)
, m_nTimer (0},
m TimerInterval (1000)
, m_TakeSnapshot (false)
, pBmpEncoder (GUID NULL)
, m_CaptureState (HALT)
. m_Background(0)
. W BackgroundFramesNumber (0)
, m_MinBlobElements (10)
., m_TrackingStatus( T(""))

m_hIcon = AfxGetApp ()-
>LoadIcon (IDR MAINFRAME) ;

}

vold CVidCapDlg::DoDataExchange (CDataExchange*
pDX)
{
CDhialog: :DoDataExchange (pDX) ;
DDX Control (pbDX, IDC PRV STATIC,
m PrvStatic);
DDX Control (pDX,
IDC ADAPTORS COMBO, m AdapterCombo) ;
DDX Text (pDX, IDC SAMPLEINTERVAL EDIT,
m TimerInterval);
DDV MinMaxUInt (pDX, m TimerInterval,
10, 10000);
DDX_Control (pDX, IDC RUN BUTTON,
m_ RunButton) ;
DDX Control (pDX, IDC CAPIMG STATIC,
m CaplmgStatic);
DDX Control (pDX, IDC VIDINFO STATIC,
m_VideoFormat);
DDX Text (pDX, IDC_STATUS STATIC,
m TrackingStatus);

}

BEGIN MESSAGE MAP(CVidCapDlg, CDialog)
ON_MESSAGE (WM_GRAPHNOTIEY,
OnGraphMessage)

ON_WM PAINT ()

ON_WM QUERYDRAGICON ()

//}}RFX_MSG_MAP

ON_ BN CLICKED(IDC ENUMADAPTORS BUTTON,
&CVidCapDlg: :OnBnClickedEnumadaptorsButt
on)

ON BN CLICKED(IDC RUN BUTTON,
&CVidCapDlg: :OnBnClickedRunButton)
ON_WM TIMER()

ON_WM CLOSE ()

ON_ WM WINDOWPOSCHANGED ()



ON_STN_DBLCLK(IDC_CAPIMG_STATIC,
&CVidCapDlg: :OnStnDblclickCapimgStatic)
//ON_BN_CLICKED(IDC_BACKGROUND_RADIO,
&CVidCapDlg: :OnBnClickedBackgroundRadio)
//ON_BN_CLICKED(IDC_TRACKOBJECTS_RADIO,
&CVidCapDlg: :OnBnClickedTrackobjectsRadi
o)

ON_BN~CLICKED(IDC_BUTTON_BK,
&CVidCapDlg: :OnBnClickedButtonBk)

ON_BNﬂCLICKED(IDC_BUTTON_track,
&CVidCapDlg: :OnBnClickedButtontrack)

END_MESSAGE MAP ()

// CVidCapDlg message handlers
LRESULT CVidCapDlg::OnGraphMessage (WPARAM

{

}

wParam, LPARAM lParam)

HRESULT hr = vcHandleGraphEvent ()
TRACE(L" WM GRAPH 0x%X\n", hr);
return O;

BOOL CVidCapDlg::OnInitbDialog()

{

Chialog::OnInitDialog();

SetIcon(m hIcon, TRUE);

// Set big icon
SetIcon(m_hIcon, FALSE); //
Set small icon

if (FAILED(CoInitializeEx(NULL,
COINIT APARTMENTTHREADED))) {

MessageBox (L"CoInitialize
Failed!", L"COM error");

mﬁRunButton.EnableWindow(FALSE);
return TRUE;
}

if (GetEncoderClsid(L"image/jpeg",
&pBmpEncoder) < 0) |

MessageBox (L"Failed to get
image/jpeg encoder", L"warning"):

}

return TRUE; }

void CVidCapDlg::0OnClose ()

{

KillTimer (m nTimer);
vcStopCapturevideo ()
CoUninitialize();

if (m Background != 0)
delete[] m Background;



Chialog::0nClose();
}

void CVidCapDlg: :0OnPaint ()
{
if (IsIconic()) {
CPaintDC dc(this); // device
context for painting

SendMessage (WM _TCONERASEBKGND,
reinterpret cast<WPARAM> (dc.GetSafeHdc ()}
)I G); <

int cxIcon =
GetSystemMetrics(SM_CXICON);

int cylIcon =
GetSystemMetrics (SM CYICON) ;
. CRect rect;

GetClientRect (&xrect) ;

int x = (rect.Width() - cxIcon
+ 1) / 2;

int y = (rect.Height() - cylcon
+ 1) / 2;

P

dc.DrawIcon(x, y, m _hIconj;
} else {

CDialog: :OnPaint () ;
}

int CVidCapDlg::GetEncoderClsid(const WCHAR*
format, CLSID* pClsid)
{

UINT num = 0; UINT
size = 0;

Gdiplus::ImageCodecInfo* pImageCodecInfo
= NULL;

Gdiplus: :GetImageEncodersSize (&numn,
&size);
if (size == 0)

return -1;

pImageCodecInfo=(Gdiplus: :ImageCodecInfo
*)} (malloc(size));
if (pImageCodecInfo == NULL)

return -1;

Gdiplus: :GetImageEncoders (num, size,
pImageCodecInfo);

for (UINT j = 0; j < num; ++3) {
if
(wcscmp (pImageCodecInfo[]] .MimeType,
format) == 0) {
*pClsid =
pImageCodecInfo[j].Clsid;
free (pImageCodecInfo);



return j; // Success

}

free (pImageCodecInfo);
return -1; // Failure

HCURSOR CVidCapDlg::0OnQueryDragicon()

{

}

void

}

return staticﬁcast<HCURSOR>(m_hIcon);

CVidCapDlg: :0nBnClickedEnumadaptorsButto
n)

vcGetCaptureDevices (m AdapterCombo) ;

void CVidCapDlg: :0OnBnClickedRunButton ()

{

UpdateDbDatal();

HRESULT hr;
if (m nTimer == 0) {

hr = vcCaptureVideo (m hWnd,

m_ PrvStatic.m_hWnd,
m_AdapterCombo.GetCurSel() L e
if (hr 1= S OK) {
vcStopCaptureVideo () ;
return;

}

CStrxring str;

str.Format (L"Video output:
2dx%d $dbpp", sgGetDataWidth(},
sgGetDataHeight (), 8 *
sgGetDataChannels () )

m_VideoFormat.SetWindowTextW(str);
//Setup Timer
if (sgGetDataWidth() == m_Width
&& sgGetDataHeight () == m_Height &&
sgGetDataChannels () == m Channels) {
m nTimer = SetTimer (1,
m_ TimerInterval, 0);
m FpsRate = 0.0;

m Ms = 0;
m MsPerFrame = 0;
m FramesProcessed = 0;

m:TotalFrames = 1000 /
m TimerInterval;
if (m TotalFrames == )
m TotalFrames =
1;



m RunButton.SetWindowTextW (L"Stop");

m_ Background = new unsigned
int [sgGetDataWidth() * sgGetDataHeight()
* sgGetDataChannels () ];

memset (m_Background, G,
sgGetDataWidth() * sgGetDataHeight () *
sgGetDataChannels () * sizeof {unsigned
int}));

m_BackgroundFramesNumber = 0;

m_CaptureState = HALT;

m_MotionDetector.init (sgGetDataWidth(},
sgGetDataHeight (), m Zoom);
m Blobs.init ((unsigned
int) (m_Zoom * (float)sgGetDataWidth()),
(unsigned int) (m_ Zoom *
(float)sgGetDataHeight (}));
} else {
//Close Timer :-
KillTimer (m nTimer);
m nTimer = 0;

m RunButton.SetWindowTextW(L"Run") ;

m VideoFormat.SetWindowTextW(L"Video
output";;
//Close Capture
vcStopCaptureVideo () ;

delete[] m Background;
m Background = 0;
m CaptureState = HALT;

}

void CVidCapDlg::0nTimer (UINT PTR nIDEvent)
{
SYSTEMTIME SystemTime;
GetLocalTime (&SystemTime) ;
TRACE (L" %d:%d:%d\n", SystemTime.wHour,
SystemTime.wMinute, SystemTime.wSecond);

unsigned char* pbata = sgGrabData();
if (pData != 0)
DrawData (pData) ;

CDhialog::0OnTimer (nIDEvent) ;

void CVidCapDlg: :0OnWindowPosChanged (WINDOWPOS*
lpwndpos)

{
CDialog: :OnWindowPosChanged (lpwndpos) ;



veChangePreviewState (!IsIconic());

}

void CVidCapDlg::DrawData(unsigned char *pbhata)

{
Gdiplus::Bitmap* pBitmap =

sgGetBitmap ()

if (pBitmap == 0)
return;
if (m_TakeSnapshot == true) {

m_TakeSnapshot = false;
sndPlaySound (L"snap.wav",
SND_ASYNC) ;
if (pBmpEncoder != GUID NULL) {
wchar t
FileName[ MAX_PATH] = L"";
for (unsigned int 1 =
1; i < OxFFFFEFEF; i++) |

o

swprinti s{FileName, _MAX PATH,
L"Snapshot %04d.Jpg", 1)

_wfopen (FileName, L"rb");

pBitmap->Save (FileName, &pBmpEncoder) ;
break;

}
else

fclosei{zp):

}

RECT x;
m_CapImgStatic.GetClientRect(&r);
Gdiplus: :Graphics
g(m_CapImgStatic.GetDC()—>m_hDC);

//draw on Bitmap

Gdiplus: :Graphics mem g (pBitmap);
Gdiplus: :SolidBrush

CyanBrush (Gdiplus::Color (100, 0, 255,
255));

Gdiplus::Pen
deeppinkPen(Gdiplus::Color(255, 255,
14,93), 2.5f);//deeppinkl

switch (m CaptureState) {
default:
case HALT:

break;

case GET BACKGROUND:
m_BackgroundFramesNumber++;



for (long i = 0; i <
sgGetBufferSize(); i++)
m_Background[i] +=
(unsigned int)pDatalil:;
break;

case BLOB_TRACKER:
tic();
//mark motion regions
const vec2Dc* mvec =
m MotionDetector.detect (pData);
m Ms += (unsigned int)toc();

for (unsigned int y = 0; y <
mvec->height (); y++) {
for (unsigned int x =
0; x < mvec—>width(); x++) {
if ((*mvec) (v,

mem g.FillEllipse(&CyanBrush, x * 8, y

[e¢
-~
[ee}

tic{);

//estimate blcbs

m Blobs.find blobs (*mvec,
m_uinBlobElementS);

m Ms += (unsigned int)toc();

if (m Blobs.get blobs numbex ()
> 0) {

TRACE (L" found %d

blobs\n", m Blobs.get blobs number());

m Blobs.find bounding boxes();
for (unsigned int i =
0; i < m Blobs.get blobs_number(); i++)
{
const RECT r =
m Blobs.get blob(i)->bounding box;

INT x =
int ((float)r.left / m_ Zoom)};

INT y =
int{(float)r.top / m Zoom);

INT width =
int ((float)r.right / m Zoom) - x;

INT height =
int ((float)r.bottom / m Zoom) - y;

mem g.DrawRectangle (&deeppinkPen, x, V,
width, height);

int numbox = 0;
numbox=numbox+1;

sndPlaySound (L"snap.wav",
SND_ASYNC);

*



}

t
m Blobs.delete_blobs();

}

m_FramesProcessed++;
if (m_ FramesProcessed >=
m TotalFrames) {
m MsPerFrame = m_Ms /
m_TotalFrames;
m_FpsRate = 1000.0 /
double (m_MsPerFrame) ;
: m_FramesProcessed = 0;
m Ms = 0;

m Tracking atus.Format (L"Object
dms (%.21ffps)",

m_MsPerframe};// m_FpsRate

owen
ct

break;

g.Drawlmage (pBitmap, Gdiplus::Rect (0,
0, r.right, r.bottom)):;

UpdateData FALSE) ;

void CVidCapDig::0nStnDblclickCapimgStatic()

{

}

m_TakeSnapshot = true;

void CVidCapDlg::0nBnClickedButtonBk ()

A

}

m CaptureState = GET BACKGROUND;

m BackgroundFramesNumber = 0;

if (m_Background != 0)
memset(m_Background, o,

sgGetDataWidth () * sgGetDataHeight () *

sgGetDataChannels () * sizeof(unsigned

int));

void CVidCapDlg::0nBnClickedButtontrack()

{

if (m_CaptureState == HALT)
return;

n_CaptureState = BLOB_TRACKER;

if (m_Background != 0) {
unsigned char* tmp = new
unsigned char[sgGetDataWidth() *
sgGetDataHeight () *
sgGetDataChannels ()]



for (unsigned int 1 = 0; i <
sgGetDataWidth() * sgGetDataHeight () *
sgGetDataChannels (); i++)
tmp{i] = unsigned
char (m_Background([i] /
m_BackgroundFramesNumber) ;

mﬁMotionDetector.set_background(tmp);

Gdiplus: :Bitmap
pBitmap (sgGetDataWidth (),
sgGetDataHeight (),

sgGetDataChannels () * sgGetDataWidth(),
PixelFormat24bppRGB, tmp);

pBitmap.Save (L"background.jpg”,
&pBmpEncoder) ;

delete] tmp;
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SEMICONDUCTOR ™

NPN General Purpose Amplifier

This device is designed for use as general purpose amplifiers

and switches requiring collector currents to 300 mA. Sourced from

Process 10. See PN100A for characteristics.

AbSOIute MaX|m um Rati ngS* TA = 25°C unless otherwise noted
Symbol Parameter Value Units
Veeo Collector-Emitter Voltage 45 \%
Vees Collector-Base Voltage 50 \
VEeso Emitter-Base Voltage 6.0 \
le Collector Current - Continuous 500 mA
Ty Tsig Operating and Storage Junction Temperature Range -55 to +150 °C

NOTES:

Thermal Characteristics

1) These ratings are based on a maximum junction temperature of 150 degrees C.
2) These are steady state limits. The factory should be consulted on applications involving pulsed or low duty cycle operations.

TA = 25°C unless otherwise noted

*.
These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

Symbol Characteristic Max Units
BC547/AI/B/C
Pp Total Device Dissipation 625 mwW
Derate above 25°C 5.0 mwW/°C
Rasc Thermal Resistance, Junction to Case 83.3 °C/W
Raja The“nal Resistance, Junction to Ambient 200 °C/W

© 1997 Fairchild Semiconductor Corporation

547ABC, Rev B
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NPN General Purpose Amplifier

(continued)
Electrical Charactel’isti CS TA = 25°C unless otherwise noted
Symbol Parameter Test Conditions Min Max | Units
OFF CHARACTERISTICS
Visriceo Collector-Emitter Breakdown Voltage Ilc=1.0mA, Ig=0 45 \
Vigriceo Collector-Base Breakdown Voltage lc=10pA, =0 50 A\
Vgrices Collector-Base Breakdown Voltage lc=10pA =0 50 \Y)
Vierigo Emitter-Base Breakdown Voltage le=10pA Ic=0 6.0 \
lcso Collector Cutoff Current Veg =30V, =0 15 nA
VCB =30 V, IE =0, TA =+150°C 5.0 p,A
ON CHARACTERISTICS
hre DC Current Gain Vee=5.0V,Ic=2.0mA 547 110 800
547A 110 220
547B 200 450
547C 420 800
Veegsa Collector-Emitter Saturation Voltage lc=10mA, lg = 0.5 mA 0.25 \
lc =100 mA, Iz = 5.0 mA 0.60 \
Vieon) Base-Emitter On Voltage Vee=5.0V,lc=2.0mA 0.58 0.70 A
Vee =5.0V, lc = 10 mA 0.77 \'4
SMALL SIGNAL CHARACTERISTICS
hte Small-Signal Current Gain lc=2.0mA, Ve =50V, 125 900
f=1.0kHz
NF Noise Figure Vee = 5.0V, Ic = 200 pA, 10 dB

Rs =2.0kQ, f=1.0kHz,
Bw =200 Hz

o.¥6089/9.vs0a / vV.iySOga [ LySOd



| IN2219A
KYI 2N2222A

HIGH SPEED SWITCHES

PRELIMINARY DATA

DESCRIPTION
The 2N2219A and 2N2222A are silicon Planar
Epitaxial NPN transistors in Jedec TO-39 (for
2N2219A) and in Jedec TO-18 (for 2N2222A)
metal case. They are designed for high speed
switching application at collector current up to
500mA, and feature useful current gain over a s 3
wide range of collector current, low leakage ; 1
currents and low saturation voltage. 2 2
TO-18 TO-39
INTERNAL SCHEMATIC DIAGRAM
Co(2)
(1)
B
E0(3)
SC06960
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vceo |Collector-Base Voltage (le = 0) 75 \
Vceo |Collector-Emitter Voltage (Is = 0) 40 \Y
VEBO Emitter-Base Voltage (Ic = 0) 6 \
Ic Collector Current 0.6 A
lem Collector Peak Current (tp < 5 ms) 0.8 A
Ptot Total Dissipation at Tams < 25 °C
for 2N2219A 0.8 w
for 2N2222A 0.5 w
at Tc<25°C
for 2N2219A 3 W
for 2N2222A 1.8 W
Tsig - Storage Temperature -65to 175 °c
Tj Wax. Operating Junction Temperature 175 °C

February 2003 7




2N2219A / 2N2222A

THERMAL DATA

TO-39 TO-18
Rinj-case | Thermal Resistance Junction-Case Max 50 83.3 °c/w
Ritnj-amb |Thermal Resistance Junction-Ambient Max 187.5 300 °c/w
ELECTRICAL CHARACTERISTICS (Tcase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cut-off Ve =60V 10 nA
Current (e = 0) Veg =60V T;=150°C 10 pA
lcex Collector Cut-off Vee=60V 10 nA
Current (Vge = -3V)
lBEX Base Cut-off Current Vce=60V 20 nA
(Vee = -3V)
leBo Emitter Cut-off Current {Vep =3V 10 nA
(lc=0)
Vericso |Collector-Base lc =10 pA 75 Vv
Breakdown Voltage
(le =0)
VRriceo* {Collector-Emitter lc = 10 mA 40 \
Breakdown Voltage
(ls = 0)
Vgrieso |Emitter-Base le = 10 pA 6 \
Breakdown Voltage
(lc=0)
Vcesan* | Collector-Emitter lc =150 mA (g =15 mA 0.3 \
Saturation Voltage lc = 500 mA Ig = 50 mA 1 \Y
VBe(saty* |Base-Emitter lc=160mA Ig=15mA 0.6 1.2 \
Saturation Voltage lc =500 mA Ig=50mA 2 \
hee* DC Current Gain |lc = 0.1 mA Vee = 10V 35
lc =1 mA Vece =10V 50
Ilc =10 mA Vee =10V 75
lc =150 mA  Vce=10V 100 300
lc=500mA Vce=10V 40
lc=150 mA  Vce=1V 50
lc =10 mA Vee =10V
Tamp = -55 °C 35
hfe* Small Signal Current lc=1mA Vece=10V f=1KHz 50 300
Gain ic=10mA Vge=10V f=1KHz 75 375
fr Transition Frequency lc=20mA Vce=20V 300 MHz
f=100 MHz
Ceso Emitter-Base le=0 Veg = 0.5V f=100KHz 25 pF
Capacitance
Cceo Collector-Base le=0 Veg = 10V f=100 KHz 8 pF
Capacitance
Re(niey |Real Part of Input lc =20 mA  Vce=20V 60 Q
Impedance f = 300MHz

* Pulsed: Pulse duration = 300 us, duty cycle<1 %

207
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2N2219A | 2N2222A

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. | Max. Unit

NF Noise Figure Ilc=0.1mA Vce=10V 4 dB
f=1KHz Rg=1KQ

hie Input Impedance lc=1mA Vee=10V 2 8 kQ
lc=10mA Vce=10V 0.25 1.25 kQ

Pre Reverse Voltage Ratio |lc=1mA Vce =10V 8 107
lc=10mA Vge=10V 4 107

hoe Output Admittance lc=1mA Vce=10V 5 35 18]
lc=10mA Vce=10V 25 200 usS

tax* Delay Time Vee =30V Ic =150 mA 10 ns
lg1 =15 mA Vg =-0.5V

trkx Rise Time Vee=30V lc =150 mA 25 ns
lgr =15 mA Vg =-0.5V

fsx* Storage Time Vee = 30V Ic = 150 mA 225 ns
Ig1 = -lg2 = 15 mA

terx Fall Time Vee =30V Ilc = 150 mA 60 ns
g1 = -lg2 = 15 mA

rop Coe | Feedback Time lc =20 mA Vce=20V 150 ps
Constant f=31.8MHz
+ Pulsed: Pulse duration = 300 ps, duty cycle <1 %
** See test circuit
377

4




2N2219A / 2N2222A

Test Circuit fot tg, tr.

Vgg=-0.5V

VCC =+30V

MW uF

L
0 YIN

50 N1

S- 4625

PULSE GENERATOR :
PW =10 ps

Zn=500Q

Tc<50ns

S-4624
PULSE GENERATCOR : TO OSCILLOSCOPE
tr<20ns tr<5.0ns
PW <200 ns Zin < 100 KQ
Zn=500Q Cin< 12 pF
Test Circuit fot tg, tr.

ouT

50 N
1IN 916

-3V

TO OSCILLOSCOPE :
tr<5.0ns

Zin > 100 K

Cin <12 pF

417




2N2219A [ 2N2222A

TO-18 MECHANICAL DATA
mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX.
A 12.7 0.500
B 0.49 0.019
D 53 0.208
E 49 0.193
F 5.8 0.228
G 2.54 0.100
H 2.2 0.047
[ 1.16 0.045
L 45° i 45°
D |
z “H
Wi i )]
. w | wi g —_) =" . —
— )
L \_
. j_ m
|
C
0016043

4
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2N2219A [ 2N2222A

TO-39 MECHANICAL DATA

mm inch
DIM.
MIN. TYP. MAX. MIN. TYP. MAX
A 12.7 0.500
B 0.49 0.019
D 6.6 0.260
E 8.5 0.334
F 9.4 0.370
G 5.08 0.200
H 1.2 0.047
I 0.9 0.035
L 45° (typ.)

P00O8B
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2N2219A [ 2N2222A

lieved to be accurate and reliable. However, STMicroelectronics assumes no responsibility for the consequences
of use of such information nor for any infringement of patents or other rights of third parties which may result from its use. No license is
granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this publication are
subject to change without notice. This publication supersedes and replaces all information previously supplied. STMicroelectronics products
are not authorized for use as critical components in life support devices or systems without express written approval of STMicroelectronics.

The ST logo is a trademark of STMicroelectronics

Information furnished is be

© 2003 STMicroelectronics — Printed in ltaly — All Rights Reserved
STMicroelectronics GROUP OF COMPANIES

Canada - China - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan - Malaysia - Malta - Morocco -

Australia - Brazil -
Singapore - Spain - Sweden - Switzerland - United Kingdom - United States.

http://www.st.com
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HFBR-24x6 Low-Cost 125 MHz
Receiver

Description

The HFBR-24x6 fiber optic
receiver is designed to operate
with the Agilent HFBR-14xx
fiber optic transmitters and 50/
125 um, 62.5/125 pm, 100/140
um and 200 um HCS® fiber optic
cable. Consistent coupling into
the receiver is assured by the
lensed optical system (Figure 1).
Response does not vary with
fiber size for core diameters of
100 mam or less.

The receiver output is an analog
signal which allows follow-on
circuitry to be optimized for a
variety of distance/data rate
requirements. Low-cost external
components can be used to
convert the analog output to
logic compatible signal levels for
various data formats and data
rates up to 175 MBd. This
distance/data rate trade-off
results in increased optical
power budget at lower data
rates which can be used for
additional distance or splices.

The HFBR-24x6 receiver
contains a PIN photodiode and
low noise transimpedance

preamplifier integrated circuit.
The HFBR-24x6 receives an
optical signal and converts it to
an analog voltage. The output is
a buffered emitter follower.
Because the signal amplitude
from the HFBR-24x6 receiver is
much larger than from a simple
PIN photodiode, it is less
susceptible to EMI, especially at
high signaling rates. For very
noisy environments, the
conductive or metal port option
is recommended. A receiver
dynamic range of 23 dB over
temperature is achievable
(assuming 10-9 BER).

The frequency response is
typically de to 1256 MHz.
Although the HFBR-24x6 is an
analog receiver, it is compatible
with digital systems. Please refer
to Application Bulletin 78-for
simple and inexpensive circuits
that operate at 155 MBd or
higher.

The recommended ac coupled
receiver circuit is shown in
Figure 14. It is essential that a
10 ohm resistor be connected
between pin 6 and the power
supply, and a 0.1 mF ceramie
bypass capacitor be connected
between the power supply and
ground. In addition, pin 6
should be filtered to protect the
12
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Figure 13. Simplified Schematic Diagram.

VEE | sLopLy

receiver from noisy host
systems. Refer to AN 1038, 1065,
or AB 78 for details.

Housed Product
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)E‘Z—ANALDG SIGNAL
B&Ty

— [{3

Fetes 0]
0306 .
mp []-——j

NOTES:

1. PINS 1, 4,5 AND B ARE ISOLATED FROM THE INTERNAL
CIRCUITRY, BUT ARE ELECTRICALLY CONNECTED TO EACH
OTHER,

2. PINS 3 AND 7 ARE ELECTRICALLY CONNECTED TO HEADER

Unhoused Product

PIN | FUNCTION
1002 T | SIGNAL
2 vV,
L 4003 A I
4 Vee
BOTTOM VIEW

CAUTION: The small junction sizes inherent to the design of these components increase the components’ susceptibility to damage
from electrostatic discharge (ESD). Itis advised that normal static precautions be taken in handling and assembly of these
components to prevent damage and/or degradation which may be induced by ESD.
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Dynamic Characteristics -40 °C to +85 °C; 4.75 V < Supply Voltage < 5.25 V; R gap =511 Q, CLoap = 5 pF unless
otherwise specified

Parameter Symbol  Min Typ? Max Units Conditions Reference
Rise/Fall Time 10% to 90% t. 33 6.3 ns Pg = 100 yW peak  Figure 17
Pulse Width Distortion PWD 0.4 25 ns Pr = 150 yW peak  Note 8,
Figure 16
Overshoot 2 % PR =5 yW peak, Note 9
t=15ns

Bandwidth {Electrical) BW 125 MHz -3 dB Electrical
Bandwidth - Rise Time Product 0.41 Hz+s Note 10

Notes:

1. 2.0 mm from where leads enter case.

2. Typical specifications are for operation at T4 = +25°C and Vgg = +5 V de.

3. For 200 um HCS fibers, typical responsivity will be 6 mV/mW. Other parameters will change as well.

4, Pin#2 should be ac coupled to a load * 510 ohm. Load capacitance must be less than 5 pF.

5.

Measured with a 3 pole Bessel filter with a 75 MHz, -3 dB bandwidth. Recommended receiver filters for various bandwidths are provided in
Application Bulletin 78. :

Overdrive is defined at PWD = 2.5 ns,

D is the effective diameter of the detector image on the plane of the fiber face. The numerical value is the product of the actual detector diameter
and the lens magnification.

8. Measured with a 10 ns pulse width, 50% duty cycle, at the 50% amplitude point of the waveform.

9. Percent overshootis defined as:

VPK — V100%
Vioo%

~ o

)x 100%

10. The conversion factor for the rise time to bandwidthis 0.41 since the HFBR-24x6 has a second order bandwidth limiting characteristic.

0.1 pF
hY|
l Al +5V
| 100
{ —
“ N
=30 pF = l\ =
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-~ I AME l/ LoGIC
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3&7 §RL0ADS
500 © MIN.
\. J

I

Figure 14, Recommended ac Coupled Receiver Circuit. (See AB 78 and AN 1038 for more information.)

CAUTION: The small junction sizesinherent to the design of these components increase the components’ susceptibility to damage
from electrostatic discharge (ESD). Itis advised that normal static precautions be taken in handling and assembly of these
components to prevent damage and/or degradation which may be induced by ESD.
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