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A number of Windows Mabile 5.0 APIs (for example, SHCameraCapture) make it trivial for a mobile application developer to
access a camera, but their ease of use comes at a price—flexibility. Most of the time, using the API directly would offer a

solution, but sometimes you need more control and flexibility. That's where Microsoft's DirectShow framework comes in.
This article shows how to use DirectShow to access a camera. It demonstrates how to build a filter graph manually and how

to handle graph events in the application message handler. Having some prior knowledge of DirectShow and COM will be

helpful, but it's not necessary.

Figure 1 depicts the components in the filter graph you will use to capture video.
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Figure 1: Filter Graph for Video Capture
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The camera is the hardware component. For an application to interact with the camera, it would need to talk to its drivers.

Next, the video capture filter enables an application to capture video. After capture, you encode the data using
WMVPEncMediaObject. a DirectX Media Object (DMO). You can use a DMO inside a filter graph with the help of a DMO
Wrapper filter. Next, the encoded video data needs to be multiplexed. You use a Windows Media ASF writer filter for this

task. The ASF writer multiplexes the video data and writes it to an .asf file. With that. your filter graph is ready. Now. it's just

a matter of running it. As you will see. building the graph is pretty easy too.

Set the Build Environment

First, you need to set the build environment. Add the following libraries in the linker setting of a Visual Studio 2005 Smart

Device project:

* dmoguids.lib
+ strmiids.lib
+ strmbase.lib

* uuid.lib

Also include the following header files in your project:

= atlbase.h
+ dmodshow.h
+ dmoreg.h

* wmcodecids.h

NOTE: FOR THE SAKE OF CLARITY, THIS EXAMPLE
DOESN'T SHOW ERROR HANDLING. HOWEVER, A

REGIONS 1040

REAL WORLD APPLICATION WOULD REQUIRE 1/4

ERROR HANDLING.
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Building the Graph

A filter graph that performs audio or video capture is known as a Capture graph. DirectShow provides a Capture Graph
Builder object that exposes an interface called ICaptureGraphBuilder2; it exposes methods to help build and control a

capture graph.

First, create instances of IGraphBuilder and ICaptureGraphBuilder2 by using the COM function CoCreatelnstance:

HRESULT hResult = S_OK;

IGraphBuilder *pFilterGraph;
ICaptureGraphBuilder2 *pCaptureGraphBuilder;

hResult=CoCreateInstance(CLSID FilterGraph, NULL, CLSCTX_INPROC,
IID_IGraphBuilder, (void**)&pFilterGraph);

hResult=CoCreateInstance(CLSID CaptureGraphBuilder, MNULL,
CLSCTX_INPROC, IID ICaptureGraphBuilder2,
(void**)& pCaptureGraphBuilder);

CoCreatelnstance takes five parameters:

1. The firstis a class ID.

2. The second decides whether the object created is part of an aggregator.

3. The third specifies the context in which the newly created object would run.

4. The fourth parameter is a reference to the identifier of the interface you will use to communicate with the object.

5. The last parameter is the address of the variable that receives the interface pointer requested.

Once you have created the IGraphBuilder and ICaptureGraphBulder2 instances, you need to call the SetFilterGraph method
of the ICaptureGraphBuilder2 interface:

hResult = m_pCaptureGraphBuilder->SetFiltergraph( pFilterGraph )};

The SetFilterGraph method takes a pointer to the IGraphBuilder interface. This specifies which filter graph the capture
graph builder will use. If you don't call the SetFilterGraph method. the Capture graph builder automatically creates a graph

when it needs it.

Now, you're ready to create an instance of the video capture filter. The following code initializes a Video capture filter, the

pointer of which is returned by the CoCreatelnstance:

IBaseFilter *pVideoCaptureFilter

hResult=CoCreateInstance(CLSID VideoCapture, NULL, CLSCTX_ INPROC,
IID IBaseFilter, (void**)&pVideoCaptureFilter);

You then need to get a pointer to IPersistPropertyBag from the video capture filter. You use this pointer to set the capture

device (in other words. the camera) that the capture filter will use. as follows:

IPersistPropertyBag *pPropertyBag;

hResult=pVideoCaptureFilter->QueryInterface( &pPropertyBag );

Now. you need to get a handle on the camera you will use to capture video. You can enumerate the available camera
devices by using the FindFirstDevice and FindNextDevice functions. You can have multiple cameras present on a device.
(HTC Universal is one example.) To keep the code simple for this example, use FindFirstDevice to get the first available

camera on the device as follows:

DEVMGR_DEVICE_INFORMATION devInfo;
CComVariant CamName;

CPropertyBag PropBag;

GUID guidCamera = { @xCB998AG5, 0x122C, Ox4166, @x84, Ox6A, ©x93,
6x3E, 6x4D, Bx7E, @x3C, ©x86 };

devInfo.dwSize = sizeof(devInfo);

FindFirstDevice( DeviceSearchByGuid, &guidCamera, & devInfo);
CamName=devInfo.szLegacyName

PropBag.Write( _T("VCapName"), &CamName );
pPropertyBag->Load( &PropBag, NULL );

hResult =pFilterGraph->AddFilter( pVideoCaptureFilter,

_T("Video Capture Filter") ); 2/4
pPropertyBag.Release();



Note the first parameter in the FindFirstDevice, DeviceSearchByGuid. It specifies the search type. Other options are
DeviceSearchByLegacyName, DeviceSearchByDeviceName, and so forth. DeviceSearchByGuid is the most reliable way to
find a capture device. The information regarding the device is returned in the DEVMGR_DEVICE_INFORMATION structure.
You store the szLegacyName value in the CComVariant variable, and you need an object that has implemented
IPropertyBag interface.

In the code sample. CPropertyBag is a custom class that has implemented IPropertyBag. This object is needed to pass the
capture device name to the filter. The string VCapName identifies the filter property for the name of the video capture
device. Once you have set the capture device. you can add the Video capture filter to the filter graph. You use the AddFilter
method of the graph manager for this. This method takes two parameters: the first is the pointer to the filter that is to be
added. and the second is the name of the filter. The second parameter can be NULL: in this case, the filter graph manager
generates a unigue name for the filter. If you have provided a name that conflicts with some other filter, the manager will
modify the name to make it unique.

You then need to instantiate the WMV? encoder:

IBaseFilter *pVideoEncoder;

IDMOWrapperFilter *pWrapperFilter;

hResult=CoCreateInstance(CLSID DMOWrapperFilter, NULL,CLSCTX INPROC,
IID_IBaseFilter, (void**)&pVideoEncoder);

hResult =pVideoEncoder->QueryInterface( &pWrapperFilter );

hResult =pWrapperFilter->Init( CLSID_CWMVSEncMediaObject,
DMOCATEGORY_VIDEO_ENCODER );

hResult=pFilterGraph->AddFilter( pVideoEncoder, L"WMVIDMO Encoder™);

Because the WMV9 encoder is a DMO, you can't add/use it like other filters. But, DirectShow provides a wrapper filter that
enables you to use a DMO like any other filter. You first create an instance of the DMQ wrapper filter and then initialize the
WMV?Q encoder DMO with it. After initializing the DMO, you add it into the filter graph as follows:

IBaseFilter *pASFMultiplexer;
IFileSinkFilter *pFileSinkFilter;

hResult = pCaptureGraphBuilder->SetOutputFileName(
&MEDIASUBTYPE_Asf, T("\\test.asf"), &pASFMultiplexer,
&pFileSinkFilter );
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