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Abstract The DVR system supports multiple cameras and should be able to receive images at 30 frames per channel
in real time. Thus, The system is using Full-HD-grade Multiplexer and Hardware compression codec. In this paper,
Describing the design and implementation for the 4-channel Full-HD-grade PC-based DVR using FPGA and GPU
inside CPU without Multiplexer and Hardware codec. The existing DVR system for Full-HD-grade has drawbacks
to acquire images of about only 20 frames per channel in real time. The system to acquire images of multiple channel
in real time was designed using FPGA. The software for the system was implemented using Intel Media SDK. At
the result of performance evaluation, It was satisfied all for the required conditions. The practicality of the system
was confirmed as implementation the system without using hardware compression.
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[Table 1] HD-SDI Transmit Rule in HD-CCTV Alliance

Ver 1.0 720p25/30, 720p50/60, 1080p25/30(2 mega Pixel)
Ver 2.0 Bi-direction Meta Data & Audio Transmition
Ver 3.0 8 Mega Pixel, 720p240 Higher
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[Fig. 1] Typical Multi-channel DVR System Configuration
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[Fig. 2] FPGA & GPU Codec Block Diagram
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[Fig. 3] FPGA DVR System Block Diagram
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NTSTATUS NC_AddDevice(IN PDRIVER_OBJECT DriverObject, IN
PDEVICE_OBJECT PhysicalDeviceObject)

{
NTSTATUS status = STATUS_SUCCESS;
PDEVICE_OBJECT deviceObject = NULL;
PDEVICE_EXTENSION pdx;
UNICODE_STRING ntDeviceName;
WCHAR DeviceNameBuf[0x100], win32NameBuf[0x100];
memset(DeviceNameBuf, 0, 0x100%2);
memset(win32NameBuf, 0, 0x100+2);
g_dwDeviceCount = InterlockedIncrement(&g_DevCount);
_snwprintf(DeviceNameBuf, arraysize(DeviceNameBuf),
NT_DEVICE_NAME, g_dwDeviceCount);
RtlInitUnicodeString(&ntDeviceName, DeviceNameBuf);
status = loCreateDevice(DriverObject, sizeof(DEVICE_EXTENSIO

N), &ntDeviceName, FILE_DEVICE UNKNOWN, FILE
DEVICE_SECURE_OPEN, FALSE, &deviceObject);
if(INT_SUCCESS (status))
{
g_dwDeviceCount = InterlockedDecrement(&g_DevCount);
return status;

)
[Fig. 6] Add Device in WDM Device Driver
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BOOL  Interrupt HDVCap(PDEVICE EXTENSION  pdx, DWORD
dwHDVideoStatus, DWORD dwVideoLoss)
{
BYTE  byCurQCnt, byNextQCnt, byChannel, byHDVideotype,
byField;
DWORD  dwField=0, dwData;
DWORD  dwReadDMAAddress, dwWidth, dwHeight;
BOOL bRet = FALSE;
PVCAP_STATUS_INFO pVCapStatus;
for(byChannel=0; byChannel<pdx—>m_byMaxHDChannel;
byChannel++) {
if(((pdx—>m_dwVHD_DMAEnable>>byChannel ) &0x1) &&
((dwHDVideoStatus>>byChannel)&0x1))
{
byCurQCn t = pdx->m_byHDVCapQueue[byChannell;
pVCapStatus = pdx—>m_pHDVCapStatus[byChannel]
[byCurQCntl;
if(pVCapStatus—>byLock == MEM_UNLOCK)
{
dwReadDMAAddress = dwReadRegister(pdx, REG_HD_VIDEO
_TYPE);
byHDVideotype = (BYTE)((dwReadDMAAddress>>
(4#byChannel))&0xf);
if(byHDVideotype<=0x4)
{

dwWidth = 1280;
dwHeight = 720;
byField = 0;

}
else if((byHDVideotype>=0x8) && (byHDVideotype<=0x9))
{

dwWidth = 1920;

dwHeight = 1080;

byField =1
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dwWidth = 1920; - - -

duliight — 1080 = gtk ohegd "Ji‘;‘ﬂr sy 22]al HH e A g
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pVCapStatus—>byLock = MEM_LOCK; & 7 o1& 7 ji S = 51- olr]
PVCapStatus->dwWidth = dwWidth; o efel Zhel 9 JJr “5s Al et
pVCapStatus—>dwHeight = dwHeight;
pVCapStatus->byField = byField;

pVCapStatus—>byChannel = byChannel + pdx—>
m_byDevicelD * pdx—>m_byMaxHDChannel;
pVCapStatus—>dwTick = pdx—>dwTick;
KeQuerySystemTime(&pVCapStatus—>VCAPTime);
byNextQCnt = (byCurQCnt+1)%MAX_HDVIDEO_QUEUE;

dwWriteRegister(pdx REG_VHD_CAPTURE_LENGTH(
byChannel), dwWidth+dwHeight);

pdx—>m_byHDVCapQueue[byChannel] = byNextQCnt;

KelnsertQueueDpe(&pdx—>m_DpcObjectHHDVCap, NULL,

pdx);
bRet = TRUE;
)
}
)
return bRet;

}

SetHDVideoDMA TargetAddress(pdx, byChannel,byNextQCnt);

[Fig. 8] Full HD Video Capture Program
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[Table 2] System Specification

Separator Specification
CPU Intel Sandy Bridge 17-2600
VGA Inner VGA (Intel HD2000 Family)
Main Board ASUS P8H61-MLE
Memory 4GB
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