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1 Introduction

This document describes how to use a selected subset of the Video for Windows (VFW) APl with
INSIDE technology's MM/104 card. Specifically this document shows how to use the video-
acquisition part of the MM/104 board under Windows 95/98, using C. The purpose of this
document is to help devel opers getting started using VFW - it is not meant as areference. It is
recommended to obtain a proper reference for the VFW API e.g. from MSDN:
http://premium.microsoft.com/msdn in the "SDK Documentation/Platform SDK/Graphics and
Multimedia Services/'Video for Windows/Video Capture" section. Microsoft Visual C++ (version
5.0) aso includes an online manual to VFW (must be installed explicitly). The users targeted with
this reference are system programmers with a good understanding of the Windows programming
environment and terminology. The examplesin this document are available electronically, refer to
the examples directory on the MM/104 driver diskette.

For additional information about INSIDE Technology A/S and our products please visit our
homepage:

Denmark - http://www.inside.dk (International Headquarters)

USA - http://www.inside-us.com
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2 Requirements.

In order to use the following snippets, a capture-device and a Windows-compatible C compiler
are required. For compiling the samples with Microsoft Visual C++ version 5.0, the attached
MAKE.BAT file can be used. Note that the V C environment variables must be properly set before
you can use the script (i.e. run the VCVARS32.BAT filein the Visual C++ binary directory).

3  Snippets.

The following snippets demonstrate how to use some of the VFW API. Most of the functionality
in VFW isimplemented as messages send to the capture-driver using SendMessage. |n fact, most
applications only use the functions capCreateCaptureWindow and capGetDriverDescription.
VFW aso defines alarge number of macros that serves as wrappers around the messages. The
following snippets are made as compact and readable as possible. Many of the bells and whistles
areignored. The following examples all assumes that the driver number O is present, not in use by
an other application. The “Frame Callback” example assumes that the driver runsin 16 bit mode
in 320x240 pixels. The other examples do not rely on a specific resolution or colordepth.

The following snippets are all modifications to a simple skeleton like this:

#i ncl ude <wi ndows. h>
#i ncl ude <vfw. h>

HWND nai nwi ndow,
HWND capt ur ewi ndow,

LRESULT CALLBACK wi ndowf unc( HWND hwnd, Ul NT nsg,
WPARAM wpar am LPARAM | par am)

{
swi t ch(nsg)
case WM CLOSE:
Dest r oyW ndow( nai nwi ndow) ;
return O;
case WM _DESTROY:
Post Qui t Message(0) ;
return O;
defaul t:
return Def WndowPr oc( hwnd, nsg, wpar am | param ;
}
return O;
}

(Continued on next page)
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int PASCAL W nMai n( H NSTANCE hl nst ance, HI NSTANCE hPrevl nst ance,

{

LPSTR | pszCndLi ne, int nCndShow)

MSG nsg;

WNDCLASS wc;

HI NSTANCE hi nst ;

| pszCndLi ne=| pszCndLi ne;

if (!hPrevlnstance)

{

}

hi nst

.style = 0;
.| pf nWhdProc = (WNDPROC) wi ndowf unc;
cbC sExtra
cbWhdExtra
. hI nstance = hlnstance;
hl con = Loadl con( ( Hl NSTANCE) NULL,

| DI _APPLI CATI ON) ;
hCur sor = LoadCur sor (( H NSTANCE) NULL, |DC_ARROW ;
. hbr Background = Get St ockCbj ect (WHI TE_BRUSH) ;
.| pszMenuNarme = " Mai nMenu";
.1 pszd assNanme = "capturecl ass";

= 0;
= 0;

£555 SEEESE

—

(! Regi sterd ass(&wc))
return FALSE;

= hl nst ance;

mai nwi ndow = Cr eat eW ndow( " capt ur ecl ass", "Sanple",

WS_OVERLAPPEDW NDOW CW USEDEFAULT, CW USEDEFAULT,
CW USEDEFAULT, CW USEDEFAULT, (HWND) NULL,
(HVENU) NULL, hinst, (LPVO D) NULL):

if (!mainwi ndow)

return FALSE;

ShowW ndow( mai nwi ndow, nCndShow) ;
Updat eW ndow( nai nwi ndow) ;

whi |l e (Get Message(&rsg, (HWND) NULL, 0, 0))

{

}

Tr ansl at eMessage( &nsg) ;
Di spat chMessage( &rsg) ;

return nsg. wPar am
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3.1 Creating a capture window.

Before any of the VFW API can be used, a capture window must be created. The capture window
serves two purposes: It is used to preview captured frames and to relay messages to the capture
driver. The capture window is created with the function capCreateCaptureWindow. It takes 8
arguments and returns awindow handle to the created capture-window (or NULL in case of
failure), for example:

HWND capt ur ewi ndow, nai nwi ndow,

capt urewi ndow = capCreat eCapt ureW ndow( " | NSI DE TV",
WS _CHI LD | W5_VI SI BLE,
0, 0, 160, 120, mai nwi ndow, O0);

Before the capture window can relay messages to a capture driver, it has to be connected to one.
Thisis done with the macro capDriverConnect (capDriverConnect is really a wrapper to the
WM_CAP_DRIVER_CONNECT message). This snippet connects capturewindow with the first
capturedriver (number 0):

capDri ver Connect (capt ur ewi ndow, 0) ;

The capture window is now created and connected to a driver. Note that all VFW resources must
be explicitly freed. The macro capDriverDisconnect disconnects the window from the driver. If
disconnection of the driver fails upon exit, reconnection to the driver may not be possible before
you have rebooted the system. The macro is used like this:

capDri ver Di sconnect ( capt ur ewi ndow) ;

3.2 Hardware-overlay.

Hardware overlaying uses hardware to render the video input directly into the framebuffer. Asit
doesn't use any CPU resourcesit is fast and has no impact (in terms of CPU-usage) on other
applications. The macro capOverlay creates an overlay. It isused like this:

capOver| ay(capt urewi ndow, TRUE);

Note that the overlay is placed relative to the framebuffer not to the parent window. This means
that the overlay does not follow the window when it is moved. To correct this the following lines
are added to the window function:

case W MOVE:

capOver| ay(capt urewi ndow, TRUE);
return O;

A listing isavailable in overlay.c
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3.3 Software Preview.

Software preview resembles Hardware overlay as they both renders video input on the screen.
Software preview uses the hardware on the capture device to digitise and transfer frames to
buffersin memory. The CPU is then used to render the frames on screen. This method is slower
than hardware overlay and generaly eats away alot of CPU cycles.

The macro capPreview is used to enable or disable software preview. It can be used together with
capPreviewRate and capPreviewScale. capPreviewRate requests a given framerate and
capPreviewScal e enables or disables scaling and stretching of the capture window.

The macros are used like this:

capPrevi ew( capt ur ewi ndow, TRUE);
capPrevi ewScal e( capt ur ewi ndow, TRUE) ;
capPrevi ewRat e( capt ur ewi ndow, 250);

First preview isturned on, then scaling is turned on and at last the requested framerate is set to
250 msec/frame.

Note that when resizing the window the size of the capturewindow needs to be set manually.
These lines adjusts the size of the capturewindow each time the main window is resized:

case WM SI ZE:

Set W ndowPos( capt ur ewi ndow, NULL, O, 0,
LONORD( | param), H WORD(| param,
SWP_NOOWNERZORDER | SWP_NOMOVE) ;

return O;

A listing isavailable in preview.c

3.4 Single Frame Capture.

If you wish to grab a single frame you can use the macro capGrabFrame. In a demonstration
capGrabFrame doesn't do well on its own. But by coupling it with capEditCopy you get the effect
of apoor mans still-camera. capEditCopy copies the content of the capture window to the
clipboard. The following lines are added to the overlay example:

case WM MOUSEACTI VATE:
capG abFr ane( capt ur ewi ndow) ;
capEdi t Copy( capt ur ewi ndow) ;
capOver| ay(capt urewi ndow, TRUE);
return O;
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When the program starts the capture window is overlaying the video input. When the user clicks
the overlayed window its contents are copied to the clipboard. While the program has a few
sharps edges, it is not totally useless. The exercise of refinement is left to the user.

A listing isavailablein single.c.

3.5 Dialogs.

The driver defines up to four dialogs which lets the user set attributes in the driver. Asit isthe
driver itself that defines the dialogs, their appearance will differ from driver to driver. A driver
might only define a subset of the dialogs. Y ou can use the capDriverGetCaps to query the
capabilities of the driver (i.e. which dialogs are supported).

Following isalist of the macros that display the dialogs and a brief description of the dialogs (as
they appear when running the Chips & Tech driver).

Macro name Description

capDIgVideoFormat Select the resolution and color depth in which the driver should
operate.

capDIgVideoDisplay Set saturation, brightness, contrast in overlay-mode.

capDIgVideoSource Select hue, video connector, input format (composite/S-video)
and standard (NTSC/PAL) in capture.

capDIgVideoCompression Select compression format, quality and frame-rate.

A listing isavailable in dialogs.c.

3.6 Capturingtoafile.

The simplest way to capture multiple framesis by using the macro capCaptureSequence. The
Frames captured with capCaptureSequence is saved to disk directly. By default the file
"c:\capture.avi" is used but the macro capFileSetCaptureFile can be used to set the destination file
of capCaptureSequence. The macros are used like this:

capFi | eSet CaptureFi |l e(capturew ndow, "nmyfile.avi");
capCapt ur eSequence( capt ur ewi ndow) ;
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By default the driver stops capturing when the user press the escape key or click in the capture
window with either mouse buttons. The mousepointer changes to hourglass whenever the pointer
isinside the window while the capture is on. This is because capCaptureSequence does not return
before the capture is complete. To change this capCaptureGetSetup and capCaptureSetSetup can
be used to set the fYield flag for example:

CAPTUREPARMS set up;

capCapt ur eGet Set up( capt ur ewi ndow, &setup, sizeof(setup));

set up. f Yi el d=TRUE;

capCapt ur eSet Set up( capt ur ewi ndow, &setup, sizeof(setup));

This causes the driver to spawn aworking thread when capturing, thus returning from
capCaptureSequence immediately.

A listing is available in capture.c and capture2.c.

3.7 Using Frame callbacks.

To process the frames yourself instead of having the driver storing themin a.AVI-file you can
use capCaptureSequenceNoFile to grab frames, for example:

capCapt ur eSequenceNoFi | e( capt ur ewi ndow) ;
When calling capCaptureSequenceNoFile like this, you might notice a performance decrease
which indicates that something is going on. The capture-device is capturing and transferring

frames to memory buffers, but they are not available to you. To access the frames you will have
to register a callback function, for example:

LRESULT vi deohandl er (HWND wi ndow, LPVI DECHDR header)
{

}

capSet Cal | backOnVi deoSt r eanm( capt ur ewi ndow, vi deohandl er);

return O;

This causes the videohandler to be called for each frame captured. No description or even a
declaration of LPVIDEOHDR (or VIDEOHDR) is available in the online manuals of Visual C++
v. 5. The declaration of VIDEOHDR as it appearsin VFW.H is as follows:
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typedef struct videohdr_tag {

LPBYTE | pDat a; /* pointer to | ocked

data buffer */
DWORD dwBuf f er Lengt h; /* Length of data buffer */
DWORD dwByt esUsed; /* Bytes actually used */
DWORD dwTi neCapt ur ed; /* MIlliseconds fromstart

of stream */
DWORD dwUser ; /* for client's use */
DWORD dwFl ags; /* assorted flags

(see defines)*/
DWORD dwReserved[ 4] ; /* reserved for driver */

} VIDEOHDR, NEAR *PVI DEOHDR, FAR * LPVI DEOHDR;

/* dwFl ags field of VIDEOHDR */
#def i ne VHDR_DONE 0x00000001 Done bit */
#defi ne VHDR_PREPARED 0x00000002 /* Set if this header

has been prepared */
0x00000004 /* Reserved for driver */
0x00000008 /* Key Frame */

~
*

#def i ne VHDR_| NQUEUE
#defi ne VHDR_KEYFRAME

Most fields should be self-explanatory. IpDatais a pointer to the raw frame. The format of the
data varies with the colordepth and resolution. When the device operates in 16 bits per pixel, the
pixels are encoded as 15 bit RGB values like this:

Bit # 15 14..10 9.5 4.0

Meaning Unused Red Green Blue

The pixels are organised in the "normal" line-wise fashion. Thus, the first pixel is the upper left
corner and the last is the lower right corner.

The meaning of dwUser is not quite clear. Its contents might be that set with the capSetUserData
macro. Use with caution.

capCaptureNoFile does not display the captured frames by itself so | use the DIB (Device
Independent Bitmap) interface to display the frames in the videohandler function. The following
lines show the basic use of DIB:

HDRAWDI B di bdc=Dr awDi bOpen() ;
Dr awDi bBegi n(di bdc, NULL, 200, 200, &bit napheader,
320, 240, DDF_BACKGROUNDPAL) ;
Dr awDi bDr aw( di bdc, dc, 0,0, 320, 240,
&bi t mapheader, bitmpdata, 0,0, 320, 240, 0);
Dr awDi bl ose(di bdc) ;

Note that the yield flag in this example is set true, as capCaptureNoFile would not return
otherwise.
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When capturing has been done capCaptureStop and capSetCallbackOnVideoStream should be
used to clean up properly, for example:

capCapt ur eSt op( capt ur ewi ndow) ;
capSet Cal | backOnVi deoSt r ean( capt ur ewi ndow, NULL) ;

Calling capSetCallbackOnVideoStream with NULL disables the current handler (actually it
restores the default "do-nothing" handler).

A listing isavailable in callback.c .

3.8 Tips

When debugging programs you might experience that the capture driver gets locked if an
application using it crashes, with areboot as the only way to unlock it. Thisis because all
resources associated with the VFW system are global and not tied to any one process. The
operating-system therefore does not implicitly free the VFW resources (as one could assume).
There are two lessons to learn from this: Y ou should make sure that any and all resources are
freed before exiting, and your program should not crash before it has done so (if at all).

In theory both parts are trivial, but having to reboot the system if the program crashes, can make
debugging very frustrating. However there is away to make sure that a program does not exit
before it has freed its resources. By using an exceptionhandler, you can catch and handle
exceptions that would otherwise kill the program without further action. The following lines show
how to install an exception handler (alisting is available in exception.c).

LONG except i onhandl er (LPEXCEPTI ON_PO NTERS ar g)
i f (capturew ndow)
capDri ver Di sconnect ( capt ur ewi ndow) ;

return EXCEPTI ON_CONTI NUE_SEARCH,
}

Set Unhandl edExcepti onFi |l t er (excepti onhandl er);

<Operations to be handled/protected>

Set Unhandl edExceptionFi | ter (NULL);

After the driver is freed EXCEPTION_CONTINUE_SEARCH isreturned. This tells the system
to take the default action (to do what it would have done if there were no handler installed). Y ou
can return EXCEPTION_CONTINUE_EXECUTION to tell the system that you have handled the
condition raising the exception, and the program is free to continue executing. Thisis not
recommended though.

A listing is availablein trap.c.
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