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* CoaepykaHue

= BBegeHue

= MIHTEepdencbl 06paboTkn BMAEO
= AnnapaTHaa noaaepXka

= [lekoampoBaHue Ha CUDA

= BbiBOAbI
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s BBegeHue

= MIHTEepdencbl 06paboTkn BMAEO
= Microsoft DirectX Video Acceleration
= AHanoru ansa Linux

= AnnapaTHaa noaaepXka
= [lekoampoaHue Ha CUDA
= BbiBOAbI
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Microsoft DirectX Video
* Acceleration
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Microsoft DirectX Video ="
* Acceleration: MPC-HC

Wideo Frame —Transform Filters
PantsScan i il [v|R.ealAudio

- Capture W MPEG-2 Video
e E| |:> [w]Realvideo
Options... C ... audio Switcher H264/AVC (DXVA)

.. External Filters W VC1 (DXVA)
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Microsoft DirectX Video

* Acceleration: MPC-HC

Default DirectSound Device
Enhanced Video Renderer

Audio Switcher

MPC Video Decoder

ffdshow Audio Decoder
E:\torrents\Edward. Scissorhands. 1990.B0R.. ..

x

Settings | Pin Info |

— DFWA settings
D¥WA Maode H.264 bitstream decoder, no FGT
Video card ATI MOBILITY RADEON HD 3450 (2098

OK

OmaeHa | MNprmeHrTE

Shaders

Audio 3
Subtitles K
k Yolume k

Filter : Enhanced Video Renderer - CLSID : £

- Connected to:

CLSID: {003BACLZ-FBAF-437E-5670-BCEFEFBAEZCH
Filter: MPC Video Decoder
Pin: Qutput

- Conrection media type:

Video: DXVA 1280x672 23.98fps

AM_MEDTA_TYPE:

majortype: MEDIATYPE Video {73646976-0000-00

7
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Microsoft DirectX Video
* Acceleration

CoctouTt 13 Device Driver Interface:
= Motion Compensation DDI (decoder DDI)
= ProcAmp DDI (post-processing DDI)

= Deinterlacing DDI

= COPP DDI (security DDI)

Bbilwna B aekabpe 2002 roaa. =T T
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Microsoft DirectX Video
* Acceleration

[ns Toro 4tobbl DXVA 3apaboTan, HeobxoanMo:

= [TporpamMMHbIM Aekoaep ¢ Heob6XoaMMbIMK
DXVA Bbi3oBamu

= CucremHbin DXVA-gpanBep (BxoauT B DirectX)

= Buageo apansep, noanep>xnBatoLmm
3anpallBaEMbIE BbI30Bb

= BuaeokapTty ¢ annapaTHOW NoAAEep)KKOU
TpebyeMbix DYHKLUM
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* [ToTOK aaHHbIX DirectShow

Dz MporpamMMHbIN
UCTOYHUKE [—> P eI?<o e
NOoTOKa ACKOAEP
PeHpepep o
> (VMR\EMR) —> Bupgeopgpansep

[10NONHUTENBHBIN
NCTOYHUK

DXVA pa6ortaet TyT
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* Decoder DDI

[logaepxnBaemble ctaHaapTel: MPEG-1, MPEG-2,
MPEG-4, H.263, H.264, VC-1

ByayT yCKOpeHbl annapaTHO TOMbKO Te YacTu
NEKOAMPOBAHUS, KOTOPbIE Mbl CKOHDUTYPUPYEM

11
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* Deinterlace DDI

[loCcTynHble anropuTMbl AEUHTEPNEUCUHTA:
= Bob (line doubling)

= Simple Switching Adaptive

= Motion Vector Steered

= Advanced 3D Adaptive

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

12


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

* Deinterlace DDI

None Bob

o

daptive

ATI Vector A
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* Deinterlace DDI

[locTynHble anropuTMbl Npeobpa3oBaHms
4acCTOTbl KaApOB:

= Frame Repeat/Drop
= Linear Temporal Interpolation
= Motion Vector Steered

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

= [lpegocTtaBngeT BO3MOXHOCTb YNyYLUUTb
BMU3YyaJ/IbHOE Ka4eCTBO

= [IpegocraBnsieT BO3MOXXHOCTb aBTOMATUUYECKOU
pPerynnmpoBKM NapaMeTpoB BUAEOKapTON
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* Mcnonb3oBaHme Microsoft DXVA %

PaboTta c DXVA naet dyepe3 punbTpbl Direc
N COCTOMUT M3 C/eayowmx LLaros:

= 3anpoc BO3MOXXHOCTEN YCTPOWUCTBA
(OT onpeaenieHHoro T1Mna BUAEO)

= [loAroToBka peHaepepa
= BbiaeneHne 6ypepos B BUAEONAMSATH
= BbINosIHEeHue

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

tShow
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* Microsoft DXVA 2.0

= JlocTtyneH, HaumHas ¢ DirectX 10 (2006 roa)
= HoBbIn nHTEepdenc — Capture DDI

= [lo3BonisieT 06xX0anTb OrpaHNYEHNs Ha
DirectShow pipeline

= lcnonb3yeT Enhanced Video Renderer (EVR)
= JlononHutenbHbiM ctTaHaapT — DXVA-HD

17
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* Microsoft DXVA: pe3iome

+ XOpoLoO ONUCaHHbIK MHTEPdENC C MHOXECTBOM
(opMaToB

+ AKTMBHas noaaep xka co CTOPOHDI
npousBoautTenen xene3a un MO (Adobe Flash,
CoreAVC, ffdshow, Media Player Classic, u T.4.)

- [10BOJIbHO C/OXKHOE MporpaMMmnpoBaHme
- [MpuBsasaH K Microsoft DirectX

18
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* CoaepykaHue

s BBegeHue

= MIHTEepdencbl 06paboTkn BMAEO
= Microsoft DirectX Video Acceleration
= AHanorm gnga Linux

= AnnapaTHaa noaaepXka
= [lekoampoaHue Ha CUDA
= BbiBOAbI

19

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


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

* Nepapxus paclumpeHnm

X Window System

X-Video extension

X-Video Motion

GRAPHICS & MEDIA LAB
VIDEO GROUP

v

VDPAU (Video Decode and
Presentation API for Unix)

- Video
Compensation Acceleration
API (libVA)
[
v

X-Video Bitstream

Acceleration (XvBA)
20
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* X-Video extension

PaclunpeHmne oTBevaeT 3a NPOoUrpbiBaHmE U
BbIBOA, BUAeo B cucteMe X Window (c 1991 roaa)

= [loaaepxkka framebuffer object
= BO3MOXXHOCTb BbiBOAA Ha YAaNEHHbIV
X Window cepBep

= BO3MOXXHOCTb annapaTHOro IMHENHOroO
CKeNNnHra, KOHBepTUpoBaHMs OpMaTOB

21
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X-Video Motion
* Compensation

YacTnyHoe nobasreHne annapaTHoro
nekoanposaHua ana MPEG-1, MPEG-2, MPEG-4:

= Motion compensation
= IDCT
= Variable Length Encoding (VLD)

[loapnep>xka MHoXecTBa BuaeokapT — NVIDIA, VIA,
Intel, S3 ¢ 2002 ropa. ATI caenanun noanepXxky

coBCeM HEAaABHO

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 22
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X-Video Motion

* Compensation

StreamInput

XvPort

XvMCContext
Video Pipeline
XvMCSurfaces —> Rendering
T A
XvMCSubpictures
23
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* Video Acceleration API

Co3naHa ang 3aMeweHnss XvMC ¢ ncnonb3oBaHUEM
nocneaHux Bo3ModxkHocten GPU

BO3MO>XHOCTN:

= Motion compensation

= iDCT (+ Modified iDCT)

= In-loop Deblocking filter

= Intra-frame prediction

= ObpaTHoe KBaHTOBaHME

= Variable Length Decoding

= [1pOoCTpaHCTBEHHO-BPEMEHHOWN AEUHTEPNENCUHT

= Context-adaptive binary arithmetic coding / Context-adaptive variable-length
coding

[ana snaeo B popmate MPEG-2, H.264, VC-1

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 24
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* Video Acceleration API

[opnepxunBaetcs obMeH
naHHbiMK ¢ X Window
cepBepoM 4epes Direct
Rendering Infrastructure

bnaropapst ynobHomy
MHTEpdEeNcy u
PACLLUINPEHHbIM
BO3MOXXHOCTSAM MOMy4Un
pa3BuTme ot NVIDIA n ATI

Video Decoder Application

l

VA API

VA HW Driver

DRMLib

DRILib

GRAPHICS & MEDIA LAB
VIDEO GROUP

DRI

X Server

DRM Kemel Module

v

Hardware (video decode, 3D graphics, etc)

CS MSU Graphics & Media Lab (Video Group) www.comprelsbipt/fwividéeedesktop.org/wiki/Software/vaapi
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Video Acceleration API:

* Compiz

26
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Video Decode and
* Presentation API for Unix

= OTKpbITas 6ubnuoteka (libvdpau) - back-end
VAAPI ot Nvidia (2007 roa)

= PacnpoctpaHsieTca u B Buae 6mbnnoteku,
OTAE/bHOU OT ApanBEpPOB

= [oaaepxmBaeTcs HEKOTOPbIMM BUAEOKapTaMu S3

= [PpM NOKOJIEHUSA C HapaLLMBAEMbIM
(PYHKLNOHANOM

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 27
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Video Decode and
* Presentation API for Unix

Peanunsyet MC, iDCT, VLD, Deblocking,
Deinterlacing ansa craHaapToB

= MPEG-1

= MPEG-2

= MPEG-4

= H.264

u VC'].

Bo BTOpOe rnokosieHne B CTaHAapT AobaBneHbl
noAaB/eHME LWWyMa U WapneH

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/
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* X-Video Bitstream Acceleration

= Back-end ansa VAAPI ot ATI (2009 roa)
= [lopnepxka MPEG-2, H.264, VC-1

= [logaep>kka ansg orpaHnyeHHoro Habopa GPU
(HaunHas c 4xxx)

= [loaaepxkka 6a30BbIX onepaLuniu:

= Motion compensation
= iDCT
= VLD

29
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CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/

* CpaBHeHWEe fekoaepoB

Supported formats Supported operation
DXVA MPEG, H.264, VC-1 basic, FRC, DI, CE, IQ, encryption
Xv - rescaling, format conversion
XvMC MPEG, H.264 basic, DI
VA API MPEG, H.264, VC-1 basic, DI, FRC, 1IQ
VDPAU MPEG, H.264, VC-1 basic, DI, denoising, sharpen
XvBA H.264, VC-1 basic, DI
basic  — Bit stream decoding
FRC — Frame Rate Conversion
CE — Color Enhancement
DI — deinterlacing
IQ — inverted quantization

30
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* CoaepykaHue

= BBepgeHue
= MIHTEepdencbl 06paboTkn BMAEO

= AnnapaTHaa noaaepXka

= Nvidia PureVideo
= ATI AVIVO & Unified Video Decoder

= [lekoampoaHue Ha CUDA
= BbiBOAbI

31
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* Nvidia PureVideo

= [loMoraeT B AekoaMpoBaHnn U
nocT-06paboTke BUAEO

= [locTtynHa c GeForce 6xxx

= [€XHOJI0rns UCNosb3yeTcs NpakTUYeCcKn BO
BCeX nporpamMmMHbiXx DVD/HD-nneepax

= [lpoaaetcsa otaenbHbiM DirectShow aekoaep —
Nvidia PureVideo Decoder

SANVIDIA

< »
i
PUREVIDEOQ"
I -
- L R

32
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* Nvidia PureVideo 15t gen

OnybnukoBaH A1 BnaeokapT cepum 6xxx (2004
ron):
= Kcnonb3oBanca VMR9

= Y/TYYLLIEHO BU3YyaslbHOE KaYeCTBO AEUHTEPNENCHHIA U
DECKEWNNHIa

= ncrnonb3osancsa B yactm MPEG-1/MPEG-2 decoding pipeline

= HaudunHag c 6600 (2005 roa) — nonHag akcenepaums
MPEG-1/MPEG-2 decoding pipeline,
orpaHu4yeHHasa nogaepxka VC-1 n H.264

SANVIDIA

< »
i
PUREVIDEOQ"
I -
- L R
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* Nvidia PureVideo 2" gen HD %=

HaunHas ¢ BnaeokapT cepumn 8xxx (2007):
= nepeaenaHHbin H.264 pipeline nonHocTbio Ha GPU
= 6onbLas vyactb agekoaepa VC-1 Ha GPU

= TEXHOJIOrMs Nno3B0oJIsifIa CpeaHEMY KOMIMbIOTEPY
npourpbiBaTb HD-DVD u Blu-ray dunbmbl 6e3 3aaepxxek

GARVIDIA

pUREVID

34
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* Nvidia PureVideo 3" gen HD %=

Ha HekoTopbIX KapTax 8-om 1 9-ou cepumn (2008):
= MONHOCTbIO Noaaexusaembin aekoanHr VC-1
= MWHOpPHbIE U3MEeHeHUa B AekoanposaHnm MPEG-2

= CcooTBeTcTBYeT noaaepxxke Video Decode and
Presentation API for Unix feature set B

GARVIDIA

PUREVIDEO
.
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* Nvidia PureVideo 4" gen HD %=

Ha kapTax 3xX n HekoTopbiX 2xx (2009):

NosiHaa noaaepXxka aekoanmposaHmn MPEG-4 ASP
BbICOKOKQUECTBEHHbIW peckennep
CHATWE orpaHnyeHun ansa H.264

cooTBeTcTBYET noaaepxke Video Decode and
Presentation API for Unix feature set C

GARVIDIA

pUREVID

36
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* CoaepykaHue

= BBepgeHue
= MIHTEepdencbl 06paboTkn BMAEO

= AnnapaTHaa noaaepXka

= Nvidia PureVideo
= ATI AVIVO & Unified Video Decoder

= [lekoampoaHue Ha CUDA
= BbiBOAbI

37
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* ATI AVIVO

HauunHas ¢ Buaeokapt X-cepuu (2005 ron)
noAAEepP>KNBAIOTCS:

= aBTOMATM4YECKOE pEerympoBaHMe LIBETHOCTH,
NEHOV3UHI, LLApPMeH

= YacTUyHoe agekoampoBaHue dopmaTtos H.264, VC-1,
WMV9, MPEG-2 (kpoMe aekoaupoBaHus 6UTOBOro
NOTOKa)

= aJanTUBHbIN AEUHTEPIENCUHT, CKENITUHI

VIIIAVIVO

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/
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ATI Unified Video Decoder/
* Unified Video Decoder+

B nepBOM NOKO/IEHUN, AOCTYMHOM C 2XXX CEpUU
(2007 ropn):

= NonHas noaaepxka VC-1, AVC/H.264
= noaaepxka MPEG-2 B Buae Lenaepos

= OOLUMPHbBIN NOCT-NPOLIECCUHT: denoising,
deinterlacing, scaling/resizing, in-loop
deblocking

39
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=

O

* ATI Unified Video Decoder 2.0

BO BTOPOM MOKO/EHUN, AOCTYMHOM C 4XXX Cepumn
(2008 ron):

= MOJIHAsA Noaaep)xXKa AeKOANPOBaHUSA NOTOKOB
VC-1, AVC/H.264, MPEG-2

= [IEKOAMPOBAHNE ABOWMHOIO NOTOKA

= Picture-in-picture

= NonHocTbio BD-Live coBMecTuMa

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 40
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* ATI UVD vs. NV PureVideo

= CMTyauusa TakoBa, YTO MOJIb30BaTESb He
npourpaetT

= CoBpeMeHHble rpadunyeckme npoLeccopsbl
YNPaBAAOTCA C MOTOKOM 060U CITOXHOCTH

= 3arpy3ka CPU — MMHMManbHa

= KayecTBO KapTUHKN — Ha YCMOTpeHue
NnoNb30BaTens

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/
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* ATI UVD vs. NV PureVideo

ATI AVIVO

CS MSU Gl‘aphiCS & Media Lab (Video Group) }j‘._..': - :_.7.‘,._,' e _..:\,: kel avenlcom/re\”ews-php?rev|ew|d=552
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NVIDIA PureVideo
CS MSU Gl‘aphiCS & Media Lab (VideO Group) }j‘._..': - :_.7.“_'__" 48 '..=\,: kel avenlcom/re\”ewslphp?rev|ew|d=552
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* CopepxaHue

= BBegeHue

= MIHTEepdencbl 06paboTkn BMAEO
= AnnapaTHaa noaaepXka

» [lekogupoBaHue Ha CUDA

= BbiBOAbI

44
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* bubnnoteka NVCUVID

= [TpenoctaBnseT BO3MOXXHOCTb YNpaBNsAThb
NMpOLIECCOPOM AEKOAMPOBAHUS

= [MopnepxuBaet MPEG-1, MPEG-2, H.264

= [lekoampoBaHHbIN Kaap Cpa3y COXpaHSeTCS B
CUDA Device Memory

= [lo3BonseT otobpaxatb Buaeo (D3D nnm OGL)
NN BbIFPY>KaTb Kaapbl U3 BUAEOMAMATU

45
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* bubnnoteka NVCUVID

[MocnenoBaTebHOCTb AEUCTBUMN:

= Pa3zobpatb ncxoaHoe smaeo (¢ nomoubio API)

= [lekoampoBaTb odepeaHoun kaap (¢ nomoubio API)
= [lpon3BecTn namMeHeHuns Kaapa (nocT-obpaboTka)
= BbiBecTu Kaap Ha akpaH (c nomouwbio 3D API)

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 46
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* Co3aaHue aekoaepa

[loNib30BaTeNb 3anOJIHAET CTPYKTYPY
CUVIDDECODECREATEINFO ansa Bbi3oBa
cuvidCreateDecoder(), ¢ tHdOpMaLMeN BXOAHOro Kaapa:
= TUM KOAEKA

= pa3Mepbl Kagpa

= L|BETOBOW hopmaT

Tak>ke nonb30oBaTesNlb YKa3blBaeT NapaMeTpbl BbIXOAHbIX
OAHHbIX:

= pa3Mepsbl Kagpa

= L|BETOBOU hopmaT

m KOJINYECTBO KaaApoB

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 47
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* Co3aaHue aekoaepa

#include <cuvid/cuviddec.h>
#include <cuvid/nvcuvid.h>

Cuvideodecoder oDecoder ;

CUVIDDECODECREATEINFO oVideoDecodeCreatelnfo_;
memset(&oVideoDecodeCreatelnfo_, 0, sizeof(CUVIDDECODECREATEINFO));
oVideoDecodeCreatelnfo_.CodecType= cudaVideoCodec_H264;
oVideoDecodeCreatelnfo_.ulWidth = 1280;

oVideoDecodeCreatelnfo_.ulHeight = 720;
oVideoDecodeCreatelnfo_.ChromaFormat = cudaVideoChromaFormat_420;
oVideoDecodeCreatelnfo_.OutputFormat = cudaVideoSurfaceFormat_NV12;
oVideoDecodeCreatelnfo_.DeinterlaceMode = cudaVideoDeinterlaceMode_Adaptive;

cuvidCreateDecoder(&oDecoder, &oVideoDecodeCreatelnfo_);

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 48
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* [lekoanpoBaHMe Kaapa

[1ns BbI30Ba (PYHKLUUM AEKOANPOBAHUS

cuvidDecodePicture() nonb3oBaTesib 3aM0NHAET CTPYKTYPY
CUVIDPICPARAMS, coaep><aluyto :

= MUHOpMaLNIO 06 MHTEpPENCUHIE Kaapa
= YKa3aTenu Ha AaHHble Kajpa
= pa3Mepbl Kaapa

[lexoaep 3anucbIBAET Kaapbl B ouepeab, 0TKyAa UX MOXHO
NOCTaTb NO HOMEpY

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/
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[lexoanpoBaHWE Kaapa o
[MoarotoBka napcepa

CUVIDPARSERPARAMS oVideoParserParameters;

Cuvideoparser hParser_;
memset(&oVideoParserParameters, 0, sizeof(CUVIDPARSERPARAMS));
oVideoParserParameters.CodecType = cudaVideoCodec_H264;
oVideoParserParameters.ulMaxDisplayDelay = 1;
oVideoParserParameters.pUserData = &oParserData_;
oVideoParserParameters.pfnDecodePicture = HandlePictureDecode;
cuvidCreateVideoParser(&hParser_, &oVideoParserParameters);

CS MSU Graphics & Media Lab (Video Group) www.compression.ru/video/ 50
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[lekoampoBaHue Kagpa
Bbi30B Aekoaepa

HandlePictureDecode(void * pUserData, CUVIDPICPARAMS * pPicParams)
{

cuvidDecodePicture(oDecoder, pPicParams);

return true;

51
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[locT-06paboTka K
* oTobpaXkeHue

= [logrotasnmBaeM kernel
= OTOobpaxeHne B NaMsATb BbI30BOM cuvidMapVideoFrame()

= Bbi30B kernela ana o06paboTku Kaapa BbI30BOM
cudaPostProcessFrame()

= OTO6paxkeHne npu nomolumn 3D API

52
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[locT-06paboTka K
oTobpakeHune

#include “cudaModuleMgr.h”
CUmoduleManager * g_pCudaModule;
CUfunction g_mykernel;
CUStream g_KernelSID;

g_pCudaModule = new CUmoduleManager("mykernel.ptx”, exec_path,
nKernels, nGlobalMem, nTexRef);

g_pCudaModule->GetCudaFunction("my_main”, &g_mykernel);

GLuint gl_pbo = createPixelBufferObject(imageParams);
cuGLRegisterBufferObject(gl_pbo);
glutDisplayFunc(display);

void display(){
copyDecodedFrameToTexture();
render(); }
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[locT-06paboTka K
oTobpakeHune

void copyDecodedFrameToTexture()
{
CUdeviceptr pPBOData = 0;
unsigned int  nPBOPitch = 0;
Cudeviceptr pDecodedFrame = 0;
unsigned int nDecodedPitch = 0;
CUVIDPARSERDISPINFO oDisplayInfo = queryImage();
CUVIDPROCPARAMS oVideoProcessingParameters = fillParameters();

cuvidMapVideoFrame(oDecoder, oDisplayInfo.picture_index,
&pDecodedFrame , &nDecodedPitch , &oVideoProcessingParameters);

cuGLMapBufferObject( &pPBOData, &nPBOPitch, gl_pbo);
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[locT-06paboTka K
oTobpakeHune

cudaPostProcessFrame(&pDecodedFrame, nDecodedPitch, &pPBOData,
nPBOPitch, g_pCudaModule->getModule(), g_mykernel, g_KernelSID);

SetKernelParameters(g_mykernel);
cuLaunchGridAsync( g_mykernel, grid.x, grid.y, g_KernelSID);
cuGLUnmapBufferObject(gl_pbo);
cuvidUnmapVideoFrame(oDecoder_, &pDecodedFrame);
)
void render(){
glBindBufferARB (GL_PIXEL_UNPACK_BUFFER_ARB, gl_pbo);
glBindTexture (GL_TEXTURE_2D, t_tex);
glTexSubImage2D (..., 0);
DrawImage();

}
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NVCUVID

* Pestome

= [MbKas cncrtema NocT-06paboTkm
= Bce nponsBoanTcsa BHyTpu BUAEOMNAMATH
= Kpocc-nnatdopMeHHOCTb
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* CoaepykaHue

= BBegeHue

= MIHTEepdencbl 06paboTkn BMAEO
= AnnapaTHaa noaaepXka

= [lekoampoBaHue Ha CUDA

= BbiBOAbDI
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= KakoBbl 6bl HK BbI/IN YCNOBUS BXOASILLIErO
BMaeonoToka — nponssoantenn GPU éyayT
rOTOBb

= [ OTOBblE AeKOoAepbl YAOBNETBOPAIOT
6onbLUMHCTBY TpeboBaHUM NMONb30BaTeNS, AN
ornpeaeneHHbIX HY>A — MOXHO
3anporpaMMmMpoBaTb CBOV
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* Cnuncok nuTepaTypsbl

1. http://www.freedesktop.org/wiki/Software/vaapi VA API

2. http://msdn.microsoft.com/en-us/library/ms798379.aspx DirectX Video
Acceleration

3. http://msdn.microsoft.com/en-us/library/aa965263(VS.85).aspx DirectX
Video Acceleration 2.0

4. http://forum.doom9.org/ Doom9's Forum
5. http://cbaoth.dk/~cbaoth/nvcuvid.pdf CUDA Video Decoder API
6. http://nvworld.ru/utilities/dxvacheck/ DXVA Checker

7. http://www.hardwareheaven.com/reviews.php?reviewid=552&pageid=14
UVD vs PureVideo
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JTabopaTopust KOMMbOTEPHOW
* rpacukn 1 MynbTUMEANa

Buageorpynna 3T0:

= BbINyCKHWKM B acnMpaHTypax AHMnu,
®paHunu, Weenuapum (B Poccnmn B MY u
MMM M. Kenapbiwa)

= BbinyCcKHMKaMuM 3aWmLeHo 5 ancceprauum

= Hamnbonee nonynsipHble B MUpe CpaBHEHUS
BUEOKO/1EKOB

= bonee 3 MUNIMOHOB CKaYaHHbIX (DUILTPOB
06paboTKKn BUAEO
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