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Abstract

RESEARCH AND REALIZATION OF NETWORK VIDEO MONITOR SYSTEM
BASED ON STREAMING MEDIA TECHNOLOGY

ABSTRACT

With the development of network and multimedia technology, the application of the
network video monitor system is more and more extensive. However, the network video
monitor system often cannot adapt well to the high real-time requirement, and low-level
efficiency of the video streaming transmission cannot satisfy the system requirement. The
development of streaming media technology gives a chance to better solve this problem.
Obvioudly, it is a great breakthrough in digital monitoring field that streaming media
technology used for network video monitor system.But many monitor system relevant to
concrete hardware, so it is necessary to develop a kind of commonality network video
monitor system based on streaming media technol oy.

This paper completed a network monitor system using the USB camera as the video
collecting equipment, which realized with pure software by adopting the streaming media
technique and DirectShow.DirectShow is a software development kit, which Microsoft
Corporation develops based on the Windows platform software.It provides a whole solution
for the Windows platform to process the preview and the audio/video collection of the media
document.The study contents and results in the paper are as follows:

1. Researched the principle of streaming media technology, the implementation
mechanism and application of transport protocol RTP/RTCP, and the video and audio data
compression, decoding standards;

2. Selected VC++6.0 and DirectShow tech as developing platform to make gathering,
playing, encoding, decoding, replaying program;

3. Designed the overall structure of the streaming media network monitor system and
each functional module, and realized the software function of both the server-end and
client-end by programming. The network transmission module has mainly reaized by
establishing the network send filter and network receive filter, which can send the audio/video
datas to the network and the receiver can playback the video images and sound smoothly.

At last, it has completed the relevant debugging and proved the effectiveness of the
system , and the further improve work has been presented.With the quality of service and
reusability as the design goals, the prototype can be applied not only in remote supervisory
system but also in multimedia distanceeducation system, network video conference and so on.

Key Words: streaming media, video monitor system, DirectShow, RTP/RTCP, Filter
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QualityMessageType Type;
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}Quality;
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DirectShow
1 Filter Graph Manager
| GraphBuilder IMediaControl | VideoWindow
IMediaEventEx I VideoWindow

IMedidaControl

BOOL CDXGraph::Create (void)

{
if (!mGraph)

{
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if (SUCCEEDED(CoCreatelnstance(CLSID_FilterGraph, NULL,
CLSCTX_INPROC_ SERVER, IID_|GraphBuilder, (void**) & mGraph)))

return FALSE;

}
BOOL CDXGraph::Querylnterfaces (void)

{
if (mGraph)
{
HRESULT hr=NOERROR,;
hr |= mGraph->Querylinterface(lID_IMediaControl, (void
**) &mMediaControl);
hr |= mGraph->Queryinterface(lID_IMediaEventEx,  (void
**) &mEvent);
hr |= mGraph->Querylnterface(l1D_IVideoWindow, (void
**) &mVideoWindow);

return SUCCEEDED(hr);
1eturn FALSE;
}

2 Capture Graph | CaptureGraphBulider2

DirectShow Capture Graph Builder( CLSID
CLSID_CaptureGraphBuilder2) Filter Graph
| CaptureGraphBuilder2:: SetFiltergraph Filter Graph Manager
| GraphBuilder Filter Graph

hr=CoCreatel nstance((REFCLSID)CL SID_CaptureGraphBuilder2, 0,
CLSCTX_INPROC, (REFIID) 11D_ICaptureGraphBuilder2,
(void**)&mGraphBuilder);

pass=(MmGraphBuilder!=NULL);

if (pass)
{
mGraphBuilder->SetFiltergraph(mGraph->GetGraph());
}
3

Capture Filter Filter Graph
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DirectShow CLSID_SystemDeviceEnum

1 CoCreatel nstance
| CreateDevEnmu

2 | CreateDevEnum CreateClassEnmuerator

| EnumM oniker

3 | EnumM oniker Next
(DeviceMoniker) IMoniker

4 IMoniker BindToStorage

Display Name Friend Name)

5 IMoniker BindToObject

DirectShow Filter, IFilterGraph::AddFilter Filter Graph

hr=CoCreatel nstance(CLSID_SystemDeviceEnum,NULL,CLSCTX_INPROC_SERVE
R,I1D_ICreateDevEnum,(void**) & enumHardware);
1
hr=enumHardware->CreateClassEnumerator(inCategory,& enumM oniker,0);
Il | EnumM oniker
if (hr==S OK)
{
IMoniker *pMoniker=NULL;
if (pEnum->Next(1,& pMoniker,NULL)==S OK) //

moniker->BindToStorage(0,0,11D_IPropertyBag,(void**)
& propertyBag);

hr=pMoniker->BindToObject(0,0,I1D_IBaseFilter, (void
**)&m_pCapture);// Filter
Filter Graph
hr=m_pl GraphBuilder->AddFilter(m_pCapture, L" CaptureFilter");
6 Filter Pin Capture Output Pin Pin Preview Pin

CAudioDevices CVideoDevices



5.2.2

Filter Graph
Filter Pin 5-1 Filter
Smart Tee Filter
Smart Tee Filter  GUDI  CLSD_SmartTee CoCreatel nstance
Smart Tee Filter IGraphBuilder  AddFilter Filter Graph
Filter ~ CapturePin  Smart TeeFilter  Input Pin Smart Tee Filter
Preview Pin Capture Pin Smart Tee
Filter 5-2

Z|Inpt Capture -
Smart Tee
Presvies .|

5-2 Smart Tee Filter
5-3

| Irpat Capture IJ - Impauit
smart Tee / “ideo Renderar

Presvies

5-3 Filter Graph
Fig.5-3 Filter graph of video preview

5.2.3
5.2.3.1

(Intraframe) ((Interframe)
((Spatial compression)
(Temporal compression)

35



ITU H.261,H.262,H.26L

ISO/IEC MPEG-1 MPEG-2 MPEG-4
MPEG-4
MPEG-1/2 MPEG-4 1
2 3 (5k-I0Mbps)
4800-64000bps
MPEG-4
Internet [29]
5.2.3.2
DirectShow
Pin Pin
RTP
XviD MPEG-4 Codec MPEG-4 Codec

XviD MPEG-4 Decoder

XviD MPEG-4 Codec Filter

Filter Video Compressor GUID
CLSID_VideoCompressorCategory XviD MPEG-4 Codec
DirectX 9.0 Filter Filter
Graph XviD MPEG-4 Codec Pin Pin 522
Smart Tee Filter  Capture Pin  XviD MPEG-4 Codec Filter  Input Pin
XviD MPEG-4 Codec Filter 54 Filter
Pin Filter Pin  GetMediaType() CheckMediaType()

MEDIATYPE MEDIASUBTY PE

| Impust Output
D MPEG-4 Codec

5-4 Filter
Fig.5-4 Video compressfilter

36



524

5.2.4.1
300Hz~3.4kHz
50Hz~7kHz 10Hz~20kHz
“ MPEG " MPEG 1ISO
“ MPEG ” ISO/MPEG
MP3 MPEG
MPEG Audio Layer-3 MP3
MP3
MP3 [26]
5.2.4.2
DirectShow MP3 Filter
DirectShow
Filter Graph Pin
Pin  GetMediaType() CheckMediaType()
MEDIASUBTY PE MEDIATY PE
MEDIASUBTYPE MPEGAudio MEDIATYPE_Stream
MP3 Filter 55
| Impurt Cutput
MPEG Layer-3
55 Filter
Fig.5-5 Audio compressfilter
525
AVI
DirectShow AVI Mux Filter 5-6 Pin
Pin Input Pin DirectShow

37



File write Filter 5-7
sample.avi Filter Graph 5-8

]
|

5-6 AVI Mux Filter 5-7 Filewrite Filter

— T T T T T, T T M

5-8 Filter Graph

Fig.5-8 Filter graph of server achieve process

53
Filter NetSend
Filter, Pin Filter Sample
NetSend Filter Renderer Filter
Filter NetReceive
Filter NetSend Filter Filter
NetReceive Filter NetSend Filter NetReceive Filter
Filter Graph Sample

“o Filter

38



53.1

5311 Filter
DirectShow Graph Filter MediaSample
MediaSample  DirectShow Graph
Filter MediaSample NetSender Filter Renderer Filter
Input Pin Output Pin Input Pin Filter MediaSample,
Filter MediaSample RTP Net Sender
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NetSend Filter
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Fig.5-9 Thedataflow of Network Send Filter
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1 CNetSendinputPin
CNetSendInputPin

Filter
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MediaSample

SetMediaKind
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Filter
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2 CNetSender

CNetSender Sample
RTP CNetSender
Create RTP Session
RTCP RTP
Udpsocket Socket
SendPacket RTPSession  SendPacket
Destroy RTPSession
CNetSender mSession RTPSession
3 CNetSendFilter
CNetSendFilter Filter
Sample
CNetSendFilter CBaseFilter Pause Stop
Graph  Filter run pause pause
RTP  Session RTP RR
Pause Filter
RTP  Session P RTCP
CNetSender  SetDestination
Stop Filter CNetSender::Destory RTP
SetPinKind Filter InputPin SetMediaKind
SetL ocal Port Filter Sample
SetDestination
53.1.3 Filter
1 Input Pin

® HRESULT CheckMediaType()

Pin

HRESULT CNetSendl nputPin::CheckMediaType (const CMediaType * inMediaType)

{
if (inMediaType->formattype == FORMAT _Videolnfo ||

inMediaType->formattype == FORMAT _WaveFormatEx)
{
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return S_OK;

1eturn E FAIL;
}
® STDMETHODIMP Receive(lMediaSample * pSample) Filter
MediaSample MediaSample
Pin Filter Pin IMediaSample

IMediaSample::GetPoint()
IMediaSampl e::GetActual | Datalength()
NetSend Filter ~ SendPacket

STDMETHODIMP CNetSendInputPin::Receive (IMediaSample * pSample)
{
CAutoL ock Ick (& mReceivel ock);
HRESULT hr = CRenderedI nputPin::Receive (pSample);
if (SUCCEEDED(hr))

{

/l Sample

if (m_SampleProps.dwStreamld == AM_STREAM_MEDIA)

{
PBYTE pData;
/I Sample
pSample->GetPointer(& pData);
long length = pSample->GetA ctual Datal ength();
int bytes =0;
Il SendPacket

}
}
return hr;
}
2 Filter SendPacket
Filter MediaSample
Filter  SendPacket CNetSender:: SendPacket
NetSend Filter Pin Sample
CheckMediaType()
RTP NetSender SendPacket

5-11
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3 RTP

JRTPLIB
RTP

FreeBSD Solaris Unix

RTP/RTCP

librtp ortp
C++

Vxworks

SSRC

JRTPLIB
RTPSession
RTP/RTCP
RTPSession session
session.Create()
RTP

RTPGetErrorString()

RTPSeesion
RTP
RTP
SetTimeStampUnit()

session.SetDefaultPayload Type();//

session.SetDefaultM ark;//M

Create()

1400bytes

Graph

RTP
JRTPLIB

RTP

Create()
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3
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RTP
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RTP
RTPSession AddDestination()
RTPIPv4Address rtpAddr (intlP, MACAST_PORT);
session.AddDestination (rtpAddr);
RTPIPv4Adress IP

RPT Session SendPacket()

session.SendPacket ();
SendPacket()
int SendPacket(void * data,int len)
int SendPacket(void *dataint len,unsigned char ptibool mark, unsigned long

timestampinc)

data RTP
SetDefaultPayloadType()
SetDefaultMark()  SetDefaultTimeStampl ncrement() RTP
RTP

JRTPLIB

seesion.SendPacket (buffer, bufsize)

5
JRTPLIB RTP RTCP
JRTPLIB
JRTPLIB RTCP
RTCP RTP
6

RTPSession Destroy()
session.Destroy ();

#include<stdio.h>
#include<string.h>
#include'rtpsession.h”

void checkerror(int err);
int main(int argc,char **argv)
{
RTPSession session;
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unsigned long destip;
int destport;

int portbase=6000;
int status,index;

char buffer[128];

if(argc!=3)

{
printf("Usage:./sender destip destport\\n");
return -1,

}

1l P
destip=inet_addr(argv[1]);
if (destip==INADDR_NONE)
{
printf("Bad | P address specified.\\n");
return -1,
}
destip=ntohl (destip);
destport=atoi(argv[2]);

/l RTP
status=session.Create(portbase);
checkerror(status);

I RTP
status=session.AddDestination(destip,destport);
checkerror(status);

Il RTP
session.SetDefaultPayl oad Type(0);
session.SetDefaultM ark(false);
session. SetDefault TimeStampl ncrement(10);

1l

index=1;

dof
sprintf(buffer,"%d:RTP packet" ,index++);
session.SendPacket(buffer,strlen(buffer));
printf(" Send packet!\\n");

}while(1);
return O;
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5.3.2

5321 Filter
NetReceive Filter  NetSend Filter NetReceive Filter
MediaSample Filter PUSH
Filter Allocator MediaSample
NetSend Filter Renderer Filter Filter
Allocator MediaSample NetReceive Filter SamplePool
NetReceive Filter RTP Sample
sample
“o Filter Filter 5-12
NetReceive Filter
RTP < —> Sample —> Output Pin » Decoder
512 Filter
Fig.5-12 Dateflow in network receivefilter
5322 Filter
Filter RTP
MediaSample Filter Graph Source Filter
Filter CNetReceiveFilter
CNetRecelver CNetReceiveOutputPin CNetRecelveFilter
CBaseFilter CNetReceiver CNetSender
Sample o Filter
CNetReceiveOutputPin Filter

CBaseOutputPin Filter 5-13
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CNetReceiver
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5-13 Filter

Fig.5-13 Classdiagram of network receive filter
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Sample Filter
Session
Threadproc NetRceciver
WaitForMultipleObjectsEX
Stop PendReads RTP
RTP
PendReads RTP Sample
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AsyncCompletionCallBack PendReads
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Sample ” Filter PendReads
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ProcessBuffer
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MediaSample Filter MediaSample
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CBuffer IMediaSample2
CSamplePool CMediaSample
Sample
CNetRecvAlloc IMemAllocator Sample
DirectShow CSamplePool Sample
CSamplePooal
5323 Filter
1 Net Receive Output Pin
® SetupMediaType Socket Pin
Pin
void CNetReceiveOutputPin::SetupMediaType(long inType, char * inFormat, long inLength)
{
if (inType==PT_VideoMediaType)
{
mPreferredMt.SetType (& MEDIATY PE_Video);
mPreferredMt.SetFormat Type (& FORMAT _Videolnfo);
I
VIDEOINFOHEADER * pvi = (VIDEOINFOHEADER *) inFormat;
const GUID subtype = GetBitmapSubtype(& pvi->bmiHeader);
mPreferredMt.SetSubtype (& subtype);
Il
pvi->bmiHeader.bi Sizel mage =pvi->bmiHeader.bi Width*
pvi->bmiHeader.biHeight* pvi->bmiHeader.bitBitCount/8;
Il
mPreferredMt.SetFormat ((BY TE*) inFormat, inLength);
mPreferredMt.SetSampl eSize (pvi->bmiHeader.bi Sizel mage);

}
dse //

{
mPreferredMt.SetType (& MEDIATY PE_Audio);
mPreferredMt.SetSubtype (& MEDIASUBTY PE_PCM);
mPreferredMt.SetFormatType (& FORMAT _WaveFormatEx);
I
WAVEFORMATEX * wave = (WAVEFORMATEX *) inFormat;
wave->nAvgBytesPerSec = wave->nSampl esPerSec * wave->nChannels

* wave->wBitsPerSample/ 8;

mPreferredMt.SetFormat ((BY TE*) inFormat, inLength);
mFilter->SetAudioBytesPer Second(wave->nAvgBytesPer Sec);

}
mPreferredMt.SetTemporal Compression (FALSE);
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® CheckMediaType() Pin
HRESULT CNetReceiveOutputPin::CheckMediaType (const CMediaType *

inMediaType)

{

if (*inMediaType == mPreferredMt)

{

return NOERROR,;

}

return E_FAIL,;
}
® DecideBufferSize() Pin Sample

HRESULT CNetReceiveOutputPin::DecideBufferSize (IMemAllocator *  pAlloc,
ALLOCATOR_PROPERTIES * pprop)
{
ASSERT (pAlloc);
ASSERT (pprop);
HRESULT hr = NOERROR;

Il Sample
if (mPreferredMt.formattype == FORMAT _Videolnfo)
{
Il Sample
VIDEOINFOHEADER * info = (VIDEOINFOHEADER *)
mPreferredMt.pbFormat;
pprop->cbBuffer = info->bmiHeader.biSizel mage;
}
else
{
Il Sample 1
WAVEFORMATEX * info = (WAVEFORMATEX *) mPreferredMt.pbFormat;
pprop->cbBuffer = info->nAvgBytesPer Sec;
}
pprop->cBuffers = 1;// 1 Sample
pprop->cbAlign = 1;//Sample 1

ASSERT (pprop->chBuffer);

ALLOCATOR_PROPERTIESActud;

hr = pAlloc->SetProperties(pprop, & Actual);
if (FAILED(hr))

{

return hr;

}
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ASSERT (Actual.cBuffers == 1);

if (pprop->cBuffers > Actual.cBuffers ||
pprop->cbBuffer > Actual.cbBuffer)
{
return E_FAIL;

}
return NOERROR;

}
® GetMedialType() Pin
HRESULT CNetOutPin::GetMediaType (int iPosition, CMediaType * pMediaType)
{
if (iPosition == 0)
{
*pMediaType = mPreferredMt;
return NOERROR,;

}
return E_INVALIDARG;

CheckMediaType() GetMediaType()

2 Net Recelver
® AsyncCompletionCallBack () Pin Sample

BOOL CNetReceiver:: AsyncCompletionCallBack (PBY TE * outBuffer)
{
1! Sample
if (mSample)
{
mSample->Release();
mSample = NULL;
}
I Pin Sample
HRESULT hr = mOutPin->GetDeliveryBuffer (& mSample,NULL,NULL,0);
if (mSample)

{
I Sample
mSample->GetPointer(outBuffer);
}
return SUCCEEDED(hr);
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® ReadCompletion () Sample Filter

BOOL CNetReceiver:: ReadCompletion (long inSampleSize)

{

if (mSample)

{

}

1 Sample
mSample->SetA ctual Datalength(inSampleSize);
mSample->SetSyncPoint(TRUE);
if (mlsVideo)
{
I
mSample->SetTime(NULL, NULL);
}
else
{
1
REFERENCE_TIME rtStart = mLastSampleTime;
mLastSampleTime += (UNITS * inSampleSize / mAudioBytesPerSecond);
REFERENCE_TIME rtEnd = mLastSampleTime;
/[ Sample
mSample->SetTime(& rtStart, & rtEnd);
}
Il Sample
HRESULT hr = mOutPin->Deliver (mSample);
I Sample
mSample->Release();
mSample = NULL;
return SUCCEEDED (hr);

return TRUE;

3 Net Receiver Filter
Net Receiver Filter
® CBasePin *GetPin() Net Receiver Filter Pin Filter

CBasePin * CFilterNetReceiver::GetPin(int n)

if (n==0)
{

return mOutPin;

}
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else

return NULL;

}
}
® SectAudioBytesPer() Sample

void CFilterNetReceiver::SetAudioBytesPerSecond(long inBytes)

{
mAudioBytesPerSecond = inBytes,
}
o SetupMediaType() Pin

void CNetRecelveFilter::SetupMediaType(long inType, char * inFormat, long
inLength)
{
Il
if (inType==PT_VideoMediaType)
{
misVideo = TRUE;

}

else

{
misVideo = FALSE;

}
Il Pin
mOutputPin->SetupM ediaType(inType, inFormat, inLength);
/I At last, notify the controller to build filter graph and running
Broadcast(msg_MediaTypeReceived, & misVideo);

}

4

Filter Net Receiver
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Pol| Data()
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WithData

GetNextPacket()
RTP

GetBuffer

v

Packet Buffer
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Fig.5-15 Flow chart of PendReads function

RTPSession PollData() RTP RTCP
RTPSession GotoFirstSourceWithData() GotoNextSourceWithData()
RTP RTP RTPSession
GetNextPacket() RTP RTP

RTP

session.pollData ();
if (session.GotoFirstSourceWithData())
{ do
{
RTPPacket * pack;
pack=session.GetNextPacket();
delete pack;

}
While (sess.GotoNextSourceWithData());

Filter Fiter Filter
Filter Graph
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5.4

54.1
XviD MPEG-4
Decoder MP3
524 524
Filter 5-16 5-17
L\ ®Farm In ®Form Cut | | XFarm In ¥Form Out
#xiD MPEG-4 %ideo Decoder MPEG Layer3 Decoder
5-16 Filter 5-17 Filter
Fig.5-16 Video decompression filter Fig.5-17 Audio decompression filter
54.2
Video Render Filter ~ Audio Render Filter DirectShow Filter
CLSID CLSID VideoRenderer  CLSID_AudioRenderer
Pin
54.3
Filter Graph Manager
IBasicVideo GetCurrentlmage
BMP
BOOL CDXGraph::GetCurrentimage (const char *inFile)
{
//mBasicVideo  Filter Graph Manager IBaseVideo
if('mBasicVideo)
{
return FALSE;
}
long bitmapSize=0;
Il

if (SUCCEEDED(mBasicVideo->GetCurrentlmage(& bitmapSize, 0)))

{
BOOL pass=FAL SE;
I

BY TE *buffer=new BY TE [bitmapSize];
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Il BMP
if(SUCCEEDED(mBasicVideo->GetCurrentl mage(& bitmapSize,(long* ) buffer)))
{

BITMAPFILEHEADER hdr; //BMP

LPBITMAPINFOHEADER Ipbi; //BMP

L pbi=(L PBITMAPINFOHEADER)buffer;

Int nColors=1<<Iphi->biBitCount; //

I 256

if(nColors>256)

{

nColors=0;
}
I BMP
hdr. bf Type=((WORD)(‘M’<<8)| ‘B’);//dwaysis“BM”
hdr. bfSize=bitmapSi ze+si zeof (hdr);
hdr. bfReserved|=0;
hdr. bfReserved2=0;
hdr. bf OffBits=(DWORD) (sizeof(BITMAPFILEHEADER)+
| pbi->bi Size +nColors* sizeof (RGBQUAD));
Il BMP
CFile bmpFile (inFile, CFile:: modeReadWrite| CFile::modeCreate
|CFile:: typeBinary);
bmpFile.Write (& hdr, sizeof (BITMAPFILEHEADER)):
bmpFile.Write (buffer, bitmapSize);
bmpFile. Close ();
pass=TRUE:
}
delete]] buffer;
return pass;

}
return TRUE;

5.4.4

MPEG-4 MP3
AVI Windows Media Player
525

5.4.5

Filter Graph 5-18
Filter Graph MPEG-4 Filter  MP3 Filter
Video Renderer Filter  Audio Renderer Filter
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Fig.5-18 Filter graph of file playback
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5-19 DirectShow
Fig.5-19 Playback player based on DirectShow
PLAY, PLAY.h CStatic

mVideoWindow1l

PLAY.cpp

mVideoWindow1.ModifyStyle (O,WS_CLIPCHILDREN);
WM_ERASEBKGND

OninitDiaog
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BOOL PLAY::OnEraseBkgne (CDC* pDC)

{
CRect rc;
mVideWindow1.GetWindowRect(&rc);//
ScreenToClient(&rc);//
pDC->ExcludeClipRect(&rc);//
return CDialog::OnEraseBkgnd(pDC);
Il CDialog WM_ERASEBKGND
}
Filter Graph Filter Graph Manager
CDXGraph PLAY.h CDXGraph
mFilterGraph Filter Graph

void PLAY::CreateGraph(void)
{
Il Filter Graph
DestroyGraph ();
mFilterGraph=new CDXGraph():
if(mFilterGraph->Create())
{
mFilterGraph->RenderFile(mSourceFile);
mpFilterGraph->SetDisplayWindow(mVideoWindowl. GetSafeHwnd()):
mFilterGraph->SetNotifyWindow(this->GetSafeHwnd());
mFilterGraph->Pause();

Filter Graph

cpp
LRESULT PLAY::OnGraphNotify (WPARAM inWParam, LPARAM inL Param)

{
IMediaEventEx * pEvent=NULL;

if(mFilterGraph& & (pEvent=mFilterGraph->GetEventHandl &()))
{
LONG eventCode=0, eventParaml|=0, eventParam2=0;
whi1le(SUCCEEDED (pEvent->GetEvent(& eventCode,& eventParaml
& eventParamz2, 0)))
{
pEvent->FreeEventParams(eventCode,eventParaml ,eventParam?2);
switch (eventCode)
{
case EC_ COMPLETE:
OnButtonPause ();
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mFilterGraph  >SetCurrentPosition(0);
break;

case EC_USERABORT:

case EC_ ERRORABOUT:

OnButtonStop ();
break;
default:
break;
}
}
}
return O;
}
Filter Graph Manager IMediaSeeking

IMediaSeeking::GetCurrentPosition

CdliderCtrl::SetPos
“ noou ” CDXGraph

Pause() Stop()
>

void CGraPhBase::Pause()

{
m_pMediaControl->Pause ();

m_pMediaControl->StopWhenReady ();
}

void CGraphBase:: Stop()

{
m_pMediaControl->Stop ();

m_pMediaControl->StopWhenReady ();
}

void CDxVideoGraphBase::play()

{
m_pMediaControl->Run ();

}

5.5

C/S
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6.2
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7.1

DirectShow
DirectShow
DirectShow
1
2 DirectShow DirectShow
DirectShow
3 Visua C++6.0 DirectShow
4
Filter Filter
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1.2
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