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Design and Implementation of HD Capturing
System Based on JPEG2000
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(1. Institute of Image Communication and Information Processing, Department of Electronic Engineering, Shanghai Jiaotong University,
Shanghai 200240; 2. Key Laboratory of Digital Media Processing and Transmissions, Shanghai Jiaotong University, Shanghai 200240)

Abstract This paper introduces a HD capturing system based on JPEG2000 capturing card in Windows, and the cards driver and application
programme are designed and implemented. The Driver is designed in DMA mode, the application programme is designed in Multi-thread, and they
are synchronized with event. Experiments show that the system runs well with designed software and the system can capture, code and store HD data

at the real time. It is very important for compiling HD programmes.
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DriverEntry()

(1)DriverExtension->AddDevice
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(2)MajorFunction[IRP_MJ_PNP]

IRP(1/0 )
(3)MajorFunction[IRP_MJ_DEVICE_CONTROL]
switch(controlCode){case:---;case:---;---}

controlCode

L1
3
IOCTL ( controlCode) ¥
(1) READ_PORT XXX 110
(2)WRITE_PORT XXX 110
2
2.1 JPEG2000
JPEG2000
PLX9656 DMA
DMA
2.1.1
GUIDGEN
GUID DEF-INE_GUID

(HD_GUID,0x6d0666d9, 0x2ba6, Ox4eed, 0x8e, Oxed, 0xa2,

0xbh8, Ox1le, 0xa6, 0x66, 0xd2) HD_GUID
AddDevice HD_GUID
loRegisterDevicelnterface
DMA
1/0
MajorFunction[IRP_MJ_PNP] IRP_MN_START DEVICE
( ) CM_

RESOURCE_LIST :
PCM_RESOURCE_LIST pResourceList;
PCM_FULL_RESOURCE_DESCRIPTOR pFullDes-criptor;
PCM_PARTIAL_RESOURCE_LIST pPartialList;
PCM_PARTIAL_RESOURCE_DESCRIPTOR

pParti-alDescriptor;

NTSTATUS status = STATUS_SUCCESS ;
PHYSICAL_ADDRESS portbase ;
pResourceList=plrpStack->Parameters.StartDevice.

AllocatedResourcesTranslated;// plrpStack
pFullDescriptor = pResourceList->List;
pPartialList=&pFullDescriptor->PartialResourceLi-st;
for (i=0; i<(int)pPartialList->Count; i++)

{
pPartialDescriptor=&pPartialList->Partial Descriptors[i];
switch (pPartialDescriptor->Type)

{
case CmResourceTypelnterrupt:...//
case CmResourceTypeDma:...  // DMA
case CmResourceTypePort:...  //1/O
case CmResourceTypeMemory:...//Memory
1
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PortBase(l/O
WRITE_PORT_ULONG((ULONG_PTR)

PortBase+(ULONG)(pShare[0])),(ULONG)(pShare[1]))
pShare[0] pShare[1]

DeviceloControl

DeviceloControl pShare=plrp->Associatedlrp. System

Buffer plrp
2.1.3 DMA
DMA DMA Adapter(DMA )
DMA Major
Function[IRP_MJ_PNP] IRP_MN_STA-RT_DEVICE
loGetDmaAdapter
DMA DMA
AdapterObject( )->DmaOperations-> Allocate
CommonBuffer
PLX9656 DMA 3
Moo 4 MB( )
2
DMA 2 DMA (PLX9656
4 DMA )
2 4 MB
2 IOCTL IOCTL_HDCARD_

STARTDMA_UPO, IOCTL_HDCARD_STARTDMA_UP1
MajorFunction[IRP_MJ_

DEVICE_CONTROL] 2 IOCTL PLX9656
DMA PLX9656 3 0
PLX9656 3 0x400000

DMA
DMA
MajorFunction
[IRP_MJ_PNP] IRP_MN_START_DEVICE
loConnectlnterrupt DMA
Flag
DMA
Event
4 Event 4
DeviceloControl Event
4 HANDLE  hEvent!
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4 Event hEvent[4]
ObReferenceObjectByHandle 4 hEvent
4 Event
Event DMA
MDL( )
MDL
mdl =loAllocateMdI( ,4M,FALSE,
FALSE,NULL);
MmBuildMdIForNonPagedPool(mdl);
Pointer=MmMapLockedPages(mdl, UserMode);
Pointer
DeviceloControl
PULONG
pShare=(PULONG)plrp->AssociatedIrp.SystemBuffer;
*pShare = (ULONG)Pointer;
DMA
2.2
HD_GUID
6 Event 4
2 Video_Event, Audio_Event
DMA 2
4  Event Event
DMA DMA SetEvent
Video_Event Audio_Event
Video_Event  AudioEvent
()
While(TRUE)
{if( )
return;
else
{ () Event;
{
DMA SetEvent(Video_Event/Audio_Event);
33
While(TRUE)
{if( )
return;
else
{ Video_Event  Audio_Event;
{
b33
4

—202—

SetEvent(Video_Event
/Audio_Event)

MajorFunction[IRP_MJ_DEVICE CON
TROL

WRITE/READ_
PORT_XXX |

5 6 J2M
J2M QucikTime

1080i 59.94 v Y C 91 v

:(Mbps) IQO | | H:\capture\capture .j2m |

I

e =]

JPEG2000 DMA

Windows

[1] ADI .ADV202_Users_Manual_rev_2_8.pdf[Z]. 2005.
[2] Oney W. Programming the Microsoft Windows Driver Model[M].
[ 1: , 1999.
[3] Baker A, Lozano J. Windows2000 [M].
: , 2001.

[4] PLX  .9656BA_DataBook v1.1.pdf[Z]. 2003.



