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Nvidia Perfomance Primitives
* PeanunsoBaHHELbE

AApndidpmeTtTmndyeckmnme onepauumum (cy
Y MHOXeEHMUNe)

Allpeobpas3oBaHne UBeTOBLX qop

ABblUumcneHwume cTaHpgapTHLBX SAR3H
SSD, MAD)

ACpaBHEHME U TPEWXONAWMUHT U3O0
AlDdpmnbTpbl (N1MHe nWisdaw Shmn b 17 p

AZ2DdpunbTpbl (MOpdQonor una, Me O Wu
HacTpauBaeMbe NUHeuWHbBE dUNNIb

CS MSU Graphics & Media Lab (Video Group ) www.compression.ru/video/



http://www.compression.ru/video/

Nvidia Perfomance Primitives

* Mpumep

GRAPHICS & MEDIA LAB
VIDEO GROUP

// allocate source image
int sp:
Ipp8u * pSI = ippiMalloc 8u Cl(w, h, &sp):
// £ill with some image content
testPattern Bu Cl(pSI, sp, w, h);

o

// allocated destination image
int dp:
Ipp8u * pDI = ippiMalloc 8u Cl(w, h, &dp):

// Filter mask and achor

IppiSize mask = {5, 5}:
IppiPoint anchor = {0, 0};
IppiSize ROI = {w - mask.width + 1,

h - mask.height + 1}:
// rmn box filter
ippiFilterBox 8u Cl1R(p5I, sp, pDI, dp,
ROI, mask, anchor):

// allocate host source image
int hp:;
Ipp8u * pHI = ippiMalloc Bu Cl(w, h, &hp):
// f£ill with some image content
testPattern 8u C1(pHI, hp, w, h):
// allocated device source image
int sp;
Npp8u * pSI = nppiMalloc B8u Cl(w, h, &sp):
// copy test image up to device
cudaMemcpy2D(pSI, sp, pHI, hp, w, h,
cudaMemcpyHostToDevice) ;
// allocate device result image
int dp:
Npp8u * pDI = nppiMalloc 8u Cl(w, h, é&dp):
// Filter mask and achor
NppiSize mask = {5, 5}:
NppiPoint anchor = {0, 0}:
NppiSize ROI = {w - mask.width + 1,
h - mask.height + 1};
// run box filter
nppiFilterBox 8u CIlR(pSI, sp, pDI, dp,

ROI, mask, =a or) ;
>

GPU Technology Conference, Nvidia, 2009
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Nvidia Perfomance Primitives

* Pe3wmMme

APeanmsoBaHO HeOONnNblWOe K
nNPUMMUT NBOB

AMHOTI O BpemMeHWN TpaTwuTCAHA
O aHHbIX

Alloagxoant AOANd9 MHOTI OKparTH
O aHHbBXNPPH a

CS MSU Graphics & Media Lab (Video Group ) www.compression.ru/video/ 12



http://www.compression.ru/video/

* CopgepxXaHwue

ABBepgoeHwMe

A Nvidia Perfomance Primitives
GPU4VISION

GpuCV

OpenVIDIA

Apyrwue

>

>

>

>

13

CS MSU Graphics & Media Lab (Video Group ) www.compression.ru/video/



http://www.compression.ru/video/

* GPU4VISION
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* OpenVidia
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OpenVidia:
Feature Detection & Tracking S==
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:h [fpunmep Bb3OBA

libopenvidiaCUDA:: onvimage onvimgF( width, height, 1,
ONV_FLOATsrc _data);

libopenvidiaCUDA:: convolutionSeparable CS;

cs. init  (width, height, 3 );

float  K[7] ={ 0.0132999 f, 0.1080111 f, 0.2403623f , 0.0 f,
0.2403623 f, 0.1080111 f, 0.0132999 f},
cs. setkernel (k,k);

é

cs. convolve (( float *)onvimgF.d ptr, ( float *)
onvimgTmp.d_ptr);

cs. convolveCols (( float *)onvimgTmp.d_ptr, ( float *)

onvimgF.d_ptr);

CS MSU Graphics & Media Lab (Video Group ) www.compression.ru/video/ 25
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CUDA VisionWorkbench

® CUDA VisionWorkbench v1.3.0.9  Cudayv3.00 _ BEOWULF-VISTAG4 _ Microsoft Windows NT | Service Pack 22 Procs, 2 Threads  NvDrv: 195,62, 5059340 (= X )
Data Kemel Config Constants Help Session Time: 91 s Set Cycle # | 1 I 20 [ 100 1 500 (| 1 (2| Counter 1
) Test Pattern Image [ Image from File [”] Topmost Form 3x3 3x3 Rms33 3x3 3x3 Mult Avg Input
ra = Convo || Median Corr Min Max inxb || iniOut || Histo
1024 W | 1024 H || Auto-Range on open |V| Enable Histo Dialog
5x5 5x5 RmsS55 S5x5 ] Sx5 ‘ [ Subt Copy Thres J
_ Convo || Median Cormr Min Max In-a Out >in <>
(0 GPU / CUDA| 0 GeForce 8800 GTS 512 v ||| ] 2.CPU 72 Threaded C++ || @) 16 Bit © | :
Cap 1.1, SMs 16, MHz 1625, Gm-MBs 536, = . i 7x7 || 7x7 || Rms77 - Series > 6> i i
Regs 8192, Sh-Bytes 16384 = SOt '/ 8 Bit Compute Convo || Median Corr >Muit2D >Subt2D >Median77 >SobeiMag >TileMin33 >TileMax33
Current View: Smile jpg Q) Input | | Output 2000 W 9S6H @ Thumb Mag2x | | ThumbMag4x (| Thumb Mag 8x | Thumb Mag 16x

GPU Timings {seconds) for Sobel Mag, Ret = 1852000:

0 App. CallLogc 0.000034 s

1 Host->GPU Copy 0.002922 =

2 CUDA Compute 0.001001s (1,990.6 MPx/Sec)

3 GPU->Host Copy 0.00249% s

4 Return from DLL C.000091 s Total Time = 0.006456 =

CS MSU Graphics & Media Lab (Video Group
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ke | - L : - ' :
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CUDADbased Pedestrian
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http://gpudvision.icg.tugraz.at/  GPU4VISION project

http://www.youtube.com/user/gpudvision GPU4 VI SI1 ON, s <chan

http://server.cs.ucf.edu/~vision/MinGPU/ MinGPUproject

http://openvidia.sourceforge.net/index.php/OpenVIDIA OpenVIDIA

http://www.nvidia.com/object/npp.html  NVPP project

http://www.itlab.unn.ru/?dir=174 Cp a B H NRR1eéPP,n p o elkLab

https://picoforge.int -evry.fr/cgi-bin/twiki/view/Gpucv/Web/GpuCV GpuCV

http://code.google.com/p/cudapeddet/ CUDA implementation of

pedestrian detection algorithm, MIT Project
http://gpapu.org/developer/cudpp CUDA Data Parallel Primitives Library

http://code.google.com/p/gpuwire/  Gpu Wire project
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