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Introduction

Enclosed is a WMD Video Capture Plug and Play driver for the following Sony 1394 cameras:

· DFW-V300

· DFW-V500

· DFW-VL500

· DFW-X700

· DFW-SX900

· XCD-X700

· XCD-SX900

System Requirements

The driver works for Windows 2000 Professional/Server or Windows 98SE.

1. Windows 2000: SP2 is required.  The DirectX 8 Windows Update is suggested for optimal display performance.

2. Windows 98SE: April 2000 1394 Windows Update is required.  The DirectX 8 Windows Update is suggested for optimal display performance.

The driver requires an OHCI compliant 1394 adapter.

Recommended graphics adapters include 

· Matrox G400 (driver version 5.20 or newer in Windows 2000, 6.10 or newer in Windows 98SE)

· GeForce256-based cards (e.g., ASUS AGP V6800 Deluxe, driver version 6.14 or newer in Windows 2000).

Driver Installation

Before connecting the Sony 1394 cameras to the PC, you must install the driver installation file.  This is done by running the setup.exe file.  If you connect the Sony 1394 camera to the PC before running setup.exe, you must uninstall the default “Sony CCM-DS250” driver first (using the control panel Add/Remove Hardware), run setup.exe, and proceed as below.
After this has been completed, when you plug a Sony 1394 camera into the PC, you will get a message like the following:
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After pressing Yes, the driver will be installed.
Registry Settings

In Windows 2000, the sonyfcam.sys registry values are stored in:

HKEY_LOCAL_MACHINE/SYSTEM/CurrentControlSet/Control/Class/{{6BDD1FC6-810F-11D0-BEC7-08002BE2092F}/000N/Settings/

And in Windows 98SE, the registry values are stored in:

HKEY_LOCAL_MACHINE/SYSTEM/CurrentControlSet/Services/Class/Image/000N/Settings/

where N is an instance of the driver (see 000N/DriverDesc for the camera model).  An important registry entry is Settings/VideoControlMode, which allows the control of vertical image flipping and the external trigger.  The VideoControlMode takes on the values defined in the DirectX enum VideoControlFlags.  Specifically,

typedef enum tagVideoControlFlags

{

    VideoControlFlag_FlipHorizontal        = 0x0001,

    VideoControlFlag_FlipVertical          = 0x0002,

    VideoControlFlag_ExternalTriggerEnable = 0x0004,

    VideoControlFlag_Trigger               = 0x0008

} VideoControlFlags;
For example, to enable external trigger and flip the image, set VideoControlMode=5.

Note that the registry values are only read by the driver when the driver is initialized.  Therefore, to change registry values, use the RegEdit application to make the change and then reboot the PC (or disable/enable the driver using the Device Manager, or simply unplug/plug in the camera).  
The FriendlyName (i.e., the device name that is displayed in AMCap) is “Sony 1394 Camera” for every device.  The registry can be modified to make FriendlyName unique.  For example, the following is the location for FriendlyName for a particular DFW-V500 installation (your path will vary slightly):

HKEY_LOCAL_MACHINE\SYSTEM\ControlSet001\Control\DeviceClasses\{65E8773D-8F56-11D0-A3B9-00A0C9223196}\##?#1394#SONY&DFW-V_500_V0.93A#440002002460008#{65e8773d-8f56-11d0-a3b9-00a0c9223196}\#GLOBAL\Device Parameters\FriendlyName

Default Camera Settings

The camera parameters (e.g., exposure, trigger mode, …) are saved in the registry when the camera stream is closed, and are loaded from the registry when the camera stream is opened.  This functionality is independent from the camera’s memory channels.

The camera format/mode (resolution and frame rate) is not saved to the registry.  The default format/mode is always the largest resolution.
External Trigger Support

The DFW-V500/VL500, DFW-X700, DFW-SX900, XCD-X700, XCD-SX900 cameras support an external hardware trigger (mode 0 in the IEEE 1394-based Camera Specification 1.3).  To enable an external hardware trigger, set the Settings/ VideoControlMode (see the Registry Settings section) or use the IAMVideoControl interface for programmatic control (use the VideoControlFlags ::VideoControlFlag_ExternalTriggerEnable bit).

Note: For the DFW-VL500, external trigger only works when autoexposure is disabled.

Vertical Flipping Support

The XCD-X700 and XCD-SX900 cameras are grayscale cameras, and produce a RGB8 image stream with a 0-255 grayscale color palette.  RGB8 images in Windows 2000 are displayed “upside-down”, and require a “flip” for normal viewing.  The driver can specify that an image flip via the KSPROPERTY_VIDEOCONTROL_MODE control property.  Specifically, if the KS_VideoControlFlag_FlipVertical=2 bit is set, then the image is flipped.  This property can be set programmatically using IAMVideoControl (see the DirectX 8.0 SDK) or by using the registry (see the Registry Settings section below).  
Custom Property Set

A custom property set (via IKsPropertySet) is used to support features not included in DirectShow’s standard interface.  Below are the definitions required to use the custom property set.

const GUID PROPSETID_CUSTOM = 

{0x3c622270, 0x2a67, 0x40e2, {0x85, 0xa6, 0x9c, 0x76, 0x85, 0x9a, 0xec, 0x2}};

typedef enum {

KSPROPERTY_CUSTOM_PROP_FORMAT7,

KSPROPERTY_CUSTOM_PROP_PHYSICAL_UNITS,

KSPROPERTY_CUSTOM_PROP_MEMORY_READ,

KSPROPERTY_CUSTOM_PROP_MEMORY_SAVE,

KSPROPERTY_CUSTOM_PROP_CURRENT_MEMORY_CHANNEL,
KSPROPERTY_CUSTOM_PROP_READ_REGISTER,

KSPROPERTY_CUSTOM_PROP_WRITE_REGISTER

} KSPROPERTY_CUSTOM_PROP;


typedef struct {

KSPROPERTY Property;

// format7

RECT ROI;

BOOL format7Enable;

// physical units

BOOL physicalUnitsIris;

BOOL physicalUnitsExposure;

// memory channel

long memoryChannel;

// register

long registerAddress;

long registerValue;

} KSPROPERTY_CUSTOM_PROP_S;

Format7 Support

The DFW-X700, DFW-SX900, XCD-X700, and XCD-SX900 cameras support Format7, i.e., region of interest (ROI). 

Note that the DFW-X700 and XCD-X700 can only have widths in multiples of 256, and heights in multiples of 192.  The DFW-SX900 and XCD-SX900 can only have widths in multiples of 320, and heights in multiples of 240.  

For example, with the XCD-X700, the following code should be used to get a ROI of 256 x 192 in the center of the CCD:


IKsPropertySet *ps = 0;


// init ps

…


KSPROPERTY_CUSTOM_PROP_S Prop;


Prop. format7Enable = 1;


Prop.ROI.left = 0;


Prop.ROI.right = 1024;


Prop.ROI.bottom = 480;


Prop.ROI.top = 288;


ps->Set(PROPSETID_CUSTOM, 

KSPROPERTY_CUSTOM_PROP_FORMAT7,

&Prop,

sizeof(KSPROPERTY_CUSTOM_PROP_S),

&Prop,

sizeof(KSPROPERTY_CUSTOM_PROP_S));
The parameter format7Enable should be 1 to enable Format7, or 0 otherwise.  Once Format7 is enabled, only one stream format will be available, and will be of the size specified by ROI.

Format7 mode uses S400 mode for all resolutions.

White Balance Support

The IAMVideoProcAmp has been extended to support R/B white balance control.  Use the following new constants with IAMVideoProcAmp:

#define VideoProcAmp_WhiteBalance_R 100

#define VideoProcAmp_WhiteBalance_B 101

#define VideoProcAmp_Flags_OnePush 4

Physical Units
The DirectShow IAMCameraControl interface uses physical units for exposure and iris.  By default, physical units are not used, which enables maximal flexibility for these features (physical units are a subset of all the available register settings).  To enable physical units, set the KSPROPERTY_CUSTOM_PROP_S::physicalUnitsIris and KSPROPERTY_CUSTOM_PROP_S::physicalUnitsExposure variables and Set() the custom property KSPROPERTY_CUSTOM_PROP_PHYSICAL_UNITS. 
Physical iris units are only implemented on the DFW-VL500, and are specified in FSTOP * 10.  Physical exposure units are specified in 2n seconds, where -18 < n < 2.
The physical units do not always map exactly to a register value.  The following tables give the mappings for the various cameras.
	Physical

Value
	Register Value
	Exposure ((s)

	-6
	511
	16667

	-7
	348
	8000

	-8
	273
	4000

	-9
	235
	2000

	-10
	217
	1000

	-11
	208
	500

	-12
	203
	250

	-13
	200
	100


Table 1: DFW-V300 Exposure Physical Values

	Physical

Value
	Register Value
	Exposure ((s)

	1
	1988
	2000000

	0
	2018
	1000000

	-1
	2033
	500000

	-2
	2041
	233333

	-3
	2044
	133333

	-4
	2046
	66667

	-5
	2082
	31244

	-6
	2328
	15609

	-7
	2451
	7792

	-8
	2512
	3915

	-9
	2543
	1945

	-10
	2558
	991

	-11
	2566
	483

	-12
	2570
	229

	-13
	2572
	102

	-14
	2573
	50

	-15
	2573
	50

	-16
	2574
	20

	-17
	2575
	10


Table 2: DFW-VL500/V500 Exposure Physical Values

	Physical

Value
	Register Value
	Exposure ((s)

	1
	2018
	2000000

	0
	2033
	1000000

	-1
	2041
	466667

	-2
	2044
	266667

	-3
	2046
	133333

	-4
	2101
	62481

	-5
	2475
	31216

	-6
	2661
	15666

	-7
	2755
	7808

	-8
	2802
	3879

	-9
	2825
	1956

	-10
	2837
	953

	-11
	2843
	451

	-12
	2845
	284

	-13
	2847
	117

	-14
	2848
	50


Table 3: DFW-X700 Exposure Physical Values

	Physical

Value
	Register Value
	Exposure ((s)

	1
	2033
	2000000

	0
	2041
	933333

	-1
	2044
	533333

	-2
	2046
	266667

	-3
	2117
	124941

	-4
	2616
	62558

	-5
	2866
	31304

	-6
	2991
	15677

	-7
	3054
	7801

	-8
	3085
	3925

	-9
	3101
	1925

	-10
	3109
	925

	-11
	3112
	550

	-12
	3114
	300

	-13
	3116
	100

	-14
	3117
	50


Table 4: DFW-SX900 Exposure Physical Values

	Physical

Value
	Register Value
	Exposure ((s)

	1
	2018
	2006421

	0
	2033
	1003210

	-1
	2041
	468165

	-2
	2044
	267523

	-3
	2046
	133761

	-4
	2101
	62483

	-5
	2475
	31217

	-6
	2662
	15584

	-7
	2755
	7809

	-8
	2802
	3880

	-9
	2825
	1957

	-10
	2837
	954

	-11
	2843
	452

	-12
	2845
	285

	-13
	2847
	118

	-14
	2848
	50

	-15
	2848
	50

	-16
	2849
	20

	-17
	2850
	10


Table 5: XCD-X700 Exposure Physical Values

	Physical

Value
	Register Value
	Exposure ((s)

	1
	2033
	2002750

	0
	2041
	934617

	-1
	2044
	534067

	-2
	2046
	267033

	-3
	2117
	124939

	-4
	2616
	62556

	-5
	2866
	31302

	-6
	2991
	15675

	-7
	3054
	7799

	-8
	3085
	3923

	-9
	3101
	1923

	-10
	3109
	923

	-11
	3112
	548

	-12
	3114
	298

	-13
	3115
	173

	-14
	3117
	50

	-15
	3117
	50

	-16
	3118
	20

	-17
	3119
	10


Table 6: XCD-SX900 Exposure Physical Values
Memory Channels

The Sony 1394 cameras support memory channels that allow saving and storing all camera settings in non-volatile memory.  

To read a memory channel, set the KSPROPERTY_CUSTOM_PROP_S::memoryChannel variable, and Set() the KSPROPERTY_CUSTOM_PROP_MEMORY_READ property.
To write a memory channel, set the KSPROPERTY_CUSTOM_PROP_S::memoryChannel variable, and Set() the KSPROPERTY_CUSTOM_PROP_MEMORY_SAVE property.

To get the current memory channel, use Get() and KSPROPERTY_CUSTOM_PROP_CURRENT_MEMORY_CHANNEL.

Register Access

Arbitrary 1394 register access is provided using custom properties.  This feature should be used with caution; incorrect usage may result in a system crash.
To write a register, set KSPROPERTY_CUSTOM_PROP_S::registerAddress (relative to the camera CSR), KSPROPERTY_CUSTOM_PROP_S::registerValue, and Set() the KSPROPERTY_CUSTOM_PROP_WRITE_REGISTER property.  To read a register, first Set() the KSPROPERTY_CUSTOM_PROP_READ_REGISTER property, the Get() the KSPROPERTY_CUSTOM_PROP_READ_REGISTER property.  The results are returned in KSPROPERTY_CUSTOM_PROP_S::registerValue.
SonyYUV.dll CODEC

The SonyYUV.dll CODEC is a video decompressor which decompresses the following video types:

· UYVY to RGB24/32

· IYU1 to RGB24/32

· IYU2 to RGB24/32

The SonyYUV.dll CODEC was developed to display color images without quantizing the colors, as the MSYUV CODEC does (it supports conversion to RGB555 or RGB565 only).  However, the MSYUV CODEC can still be invoked in AMCap, since AMCap does not do a global search of all installed CODEC’s to determined the best CODEC to use.  If your system displays quantized color, one solution is to uninstall the MSYUV CODEC (done via the Control Panel’s Sounds and Multimedia applet).  For custom applications, a better solution is to explicitly encode what CODEC to use for video rendering.

Custom Property Pages

To allow the user to change the parameters of the cameras, custom property pages replace the default VideoProcAmp, Camera Control, and Stream Format pages:
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Useful Web Sites

· http://msdn.microsoft.com/directx: DirectX SDK

File Versions

The versions of the included files are:

Sonyfcam.sys: 5.00.3000.14
SonyYUV.dll: 1.0.1.0
SonyYUV.ax: 1.0.0.0

SonyFCam.ax: 1.0.0.3
SonyCap.exe: 1.0.0.0

Known Problems

· This driver currently does not function under Windows XP.
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