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Multimédia

@ multimédia:
text, zvuk, staticky obraz, video, metainformace, ...
@ potreba:

» ziskavat (kamera),

» ukladat (pevny disk, komprese),
» vyhledavat (podle popisu),

» prehravat,

» upravovat (stfih videa), ...

o ukladani: kontejner 4+ kodeky
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Multimedialni framework

e
H—0O @@@@@ j

@ vSe zaobaluje
@ knihovny (API), nastroje (pfehravag, CLI)
o formaty: kontejnery, kodeky, protokoly, ...

@ pozadavky: modularita, Sirokd podpora formatd, intuitivni pouZiti,
dokumentace, vykon, platforma, ...

@ problém: Zadny neumi vse

David Bafina Multimedialni frameworky 12. dubna 2013 4 /36



Multimedialni framework

nastroje prehravace editory streamovaci|| ripovani VoIP/video
audia/videa videa server CD/DVD telefonie
| 1 1 1 1 |
Multimedidlni framework
| 1 1 1 1 1
zachytavaci|| pristupové ||renderovaci|| kodéry a muxery a filtry
zarizeni protokoly zarizeni dekodéry demuxery
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Graf filtrd

@ modely pro prenos dat

dekodér zména renderovaci
videa rozmérd zarizeni
soubor demuxer
clock.avi formdtu AVI
dekodér prevzork. zvukovy
audia audia subsystém

» push — zdroj neustale produkuje data, dalsi filtr pasivné pfijima

» pull — filtr aktivné pozaduje data (parser od zdroje)
o data predavana v bufferech

@ stavy: zastaven, pozastaven, spustén
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Pojmy

@ barevny model (RGB, Y'C,C,)
o format pixelu (RGB24)
o framebuffer

skutecny obraz

pixel
) ~
bajt }radek

framebuffer:

Sirka radku

délka kroku
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Format pixelu

e RGB24 (RGB888), BGR24
@ podvzorkovani

@ planarni formaty (oddélené)
RoRiR>...GyG1Gy ... BoBiBs ...
YUV (4:2:0), 1422 (4:2:2)

@ prokladané formaty
RoGoBoR1G1B: . ..

RGB24, YUY2 (4:2:2), UYVY (4:2:2)
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Multimedialni framework

nékteré vyznamné frameworky:

Video for Windows (VirtualDub, Media Player)
DirectShow (WMP, BSPlayer, Media Player Classic)
FFmpeg (MPlayer, VLC, ffdshow)

QuickTime (QuickTime)

Media Foundation (Windows Media Player 11/12)

GStreamer

xine, libvlc, Phonon a dalsi. ..

David Bafina Multimedialni frameworky 12. dubna 2013 9 /36



Prehravac, kodek

prehravac videa:

inicializace

funkce kodeku:

inicializace (alokace paméti — rozdilové snimky, parametry)
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dekdduj
snimek

destrukce

zobraz
snimek

odhad maximalni velikosti zkomprimovaného snimku

komprese snimku

dekomprese snimku
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Kodek

@ knihovna vs. plugin do frameworku

s

@ kontext (vefejna a privatni ¢ast)
e funkce

» compress, decompress
> get_size

> query

» create, destroy
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Kodek — priklad

jadro 4 ovlada¢ pro VW —+ filtr pro DShow + patch na FFmpeg

FFmpeg
patch

-------- framework
multiplatformni
[ pouze Windows
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Video for Windows

Video for Windows (VfW) / Video Compression Manager (VCM)
vyvinul Microsoft jako reakci na QuickTime (Apple)

prvni verze (verze 1.0), listopad 1992

vlastni souborovy format Audio Video Interleave (AVI)
nastupcem se stal DirectShow

dokumentace na MSDN

Otevreni souboru

LONG hr;
PAVIFILE pfile;

AVIFileInit ();

hr = AVIFileOpen(&pfile, szFile, OF_SHARE_DENY_WRITE, OL);
if (hr != 0) {
return;

}

AVIFileRelease (pfile);
AVIFileExit ();
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Video for Windows

Kostra kodeku

#include <vfw.h>

LRESULT WINAPI DriverProc(
DWORD dwDriverId,
HDRVR hdrvr,
UINT msg,
LONG 1Parami,
LONG 1lParam2)

{
switch(msg)
{
case ICM_COMPRESS:
// komprimuj snimek
return Compress ((ICCOMPRESS*)1Paraml, (DWORD)1lParam2);
case ICM_DECOMPRESS:
// dekomprimuj snimek
return Decompress ((ICDECOMPRESS*)1Paraml, (DWORD)1lParam2);
s
¥

o kodek: zkompilovat jen plugin
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Video for Windows
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Video for Windows

AVIFileInit inicializuje knihovnu
AVIFileExit ukondi praci s knihovnou
AVIFileOpen otevie soubor AVI
AVIFileRelease zavfe soubor
AVIFileGetStream vrati vybranou stopu
AVIFileCreateStream vytvofi novou stopu
AVIStreamInfo vrati informace o stopé
AVIStreamReadFormat vrati informace o formatu stopy
AVIStreamGetFrameOpen pripravi dekompresor
AVIStreamGetFrame dekomprimuje snimek
AVIStreamGetFrameClose ukonci dekompresi
AVIStreamOpenFromFile otevie vybranou stopu
AVIStreamSetFormat nastavi format stopy
AVIStreamRead precCte komprimovana data
AVIStreamWrite zapiSe data do stopy
AVIStreamRelease uzavre stopu
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Video for Windows

ICM_ABOUT zobrazit dialog s informacemi

ICM_COMPRESS zkomprimovat snimek

ICM_COMPRESS_BEGIN pripravit se na kompresi podle parametri
ICM_COMPRESS_END konec komprese
ICM_COMPRESS_GET_FORMAT informace o komprimovaném forméatu
ICM_COMPRESS_GET_SIZE max. velikost komprimovaného snimku
ICM_COMPRESS_QUERY podpora dekomprimovaného formatu
ICM_CONFIGURE konfiguracni dialog

ICM_DECOMPRESS dekomprimuje snimek
ICM_DECOMPRESS_BEGIN pripravit se na dekompresi
ICM_DECOMPRESS_END konec dekomprese
ICM_DECOMPRESS_GET_FORMAT info. o dekomprimovaném formatu
ICM_DECOMPRESS_QUERY podpora komprimovaného formatu
ICM_GETINFO informace o kodeku
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DirectShow

DirectShow (DShow, DS)

nastupce VW, nastupcem Media Foundation

zalozen na objektovém modelu COM (Component Object Model)
graf slozeny z filtri

automaticka konverze barevnych modeli (proti VW)

filtry: zdrojové, transformacni, renderovaci

pro vyvoj nutno nainstalovat Windows SDK, dfive DirectX SDK
utilita GraphEdit

zpétna kompatibilita: VW kodeky obaleny filtrem AVI Decompressor
formaty identifikovany GUID (FourCC obalen)

dokumentace na MSDN
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DirectShow
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DirectShow

Dekompresor videa

class CDBVDecoder: public CVideoTransformFilter, public IDBVDecoder

public:

static CUnknown *WINAPI CreateInstance (LPUNKNOWN punk, HRESULT #*phr);
STDMETHODIMP NonDelegatingQueryInterface (REFIID riid, void **ppv);

DECLARE _

IUNKNOWN ;

CDBVDecoder (LPUNKNOWN punk, HRESULT #*phr);

HRESULT
HRESULT
HRESULT
HRESULT
HRESULT

HRESULT

CheckInputType (const CMediaType *mtIn);

GetMediaType (int iPos, CMediaType *pmt);

SetMediaType (PIN_DIRECTION direction, const CMediaType *pmt);
CheckTransform(const CMediaType *mtIn, const CMediaType *mtOut);
DecideBufferSize (IMemAllocator *pima,

ALLOCATOR_PROPERTIES *pProperties);

Transform(IMediaSample #*pIn, IMediaSample *pOut);

o kodek: zkompilovat jen plugin
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DirectShow
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FFmpeg

%) FFMPEG

@ svobodny multiplatformni software
@ vyuzivaji jej MPlayer, VLC media player, Avidemux, ffdshow
@ knihovny:
» libavutil (matematické rutiny, pro zjednodus$eni programovani)
> libavcodec (audio a video kodeky)
» libavformat (muxery a demuxery/splittery pro kontejnery)
» libavdevice (grabovani a renderovani pres V4L(2), VW, ALSA)
> libavfilter (filtry)
» libswscale (zména rozliSeni a barevného modelu obrazu)
@ podporované formaty na http://www.ffmpeg.org/general .html

Libav (fork FFmpegu), http://libav.org/
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FFmpeg

ffmpeg prekédovani multimedialnich soubor(
ffserver  streamovaci server

ffplay  jednoduchy prehraval zalozeny na SDL
ffprobe  zobrazi informace o multimedialnich souborech

Piiklady

ffmpeg -formats

ffmpeg -codecs

ffprobe clock.avi

ffplay clock.avi

ffplay -f video4linux2 /dev/videoO
ffmpeg -i clock.avi -c:v ffvl output.avi
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FFmpeg — graf filtrd
Q jediny filtr
ffplay -vf vflip clock.avi

© parametry
ffplay -vf crop=256:256:0:0 clock.avi

@ retézec filtra

ffplay -vf "transpose, negate" clock.avi

6
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FFmpeg — graf filtrd

© pojmenované pady, vétveni

[out]; [T1] crop=iw:ih/2:0:ih/2 [T2]" clock.avi

ffplay -vf "[in] split [T1], negate, [T2] overlay=O:H/2J

in

A

split

David Batina

[T1

crop

T2]

negate

¥;

overlay

out
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FFmpeg

Otevrenfi video stopy

#include <avcodec.h>
#include <avformat.h>

int main(int argc, charg *argv[])
{
av_register_all();

AVFormatContext *pFormatCtx;

if (av_open_input_file (¢pFormatCtx, argv[i], NULL, O, NULL) != 0)
return -1;

if (av_find_stream_info (pFormatCtx) < 0)
return -1;

AVCodecContext *pCodecCtx;

if (pFormatCtx->streams [0] ->codec.codec_type != CODEC_TYPE_VIDEOD)
return -1;

pCodecCtx = &pFormatCtx->streams[0]->codec;
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FFmpeg

Smycka prehravace

AVPacket pkt;

while( av_read_frame (pFormatCtx, &pkt) == 0 )
{
if ( pkt.stream_index == videoStream)
{
int frameFinished = 0;
if ( avcodec_decode_video2(pCodecCtx, pFrame, &frameFinished, &pkt) < 0 )
abort ();
if (frameFinished)
{

// sws_scale
// avcodec_encode_video2

V/ARTY
}
}
av_free_packet (&pkt);
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FFmpeg

Kostra kodeku

static int dbvl_decode_frame (AVCodecContext *avctx,
void *outdata, int *outdata_size,
const uint8_t *buf, int buf_size)

{
// dekoduj snimek

}

AVCodec dbvl_decoder =

{
.name = "dbvi",
.type = CODEC_TYPE_VIDEO,
.id = CODEC_ID_DBV1,
.priv_data_size = sizeof (DBViContext),
.init = dbv1l_decode_init,
.close = dbvl_decode_close,
.decode = dbvl_decode_frame,
.long_name = NULL_IF_CONFIG_SMALL("DaBler’s,Video,codec vli"),
.capabilities = CODEC_CAP_DR1,

};

@ kodek: zkompilovat modul + libavcodec + libavformat
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FFmpeg

av_register_all zaregistruje kodeky, muxery, demuxery, protokoly
avformat_open_input otevre vstupni kontejner, precte hlavicku
avformat_find_stream_info nacte z kontejneru informace
av_dump_format zobrazi informace o kontejneru a stopach
avcodec_find_decoder podle ID kodeku najde dekodér
avcodec_find_encoder podle ID kodeku vrati kodér
avcodec_alloc_frame alokuje snimek

av_read_frame precte z kontejneru jeden paket (snimek)
avformat_write_header zapiSe do kontejneru hlavi¢ku stopy
av_write_frame zapiSe do kontejneru paket
av_write_trailer zapiSe do kontejneru pati¢ku stopy
avcodec_decode_video2 z paketu dekdduje jeden snimek videa
avcodec_encode_video zkomprimuje snimek videa do bufferu

av_find_best_stream vrati z kontejneru pozadovanou stopu

avformat_new_stream pridd do kontejneru novou stopu
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GStreamer

—

~gstreamer

svobodny multiplatformni, 1999
zalozen na GLib, primarné pro GNOME
zalozen na grafu filtrd (pipeline), jako DirectShow

nastroje: gst-launch, gst-inspect, gst-editor

terminologie
» pads = spoje mezi filtry
» source pad se propoji do sink pad
> typ dat se zjisti pomoci capabilities
» element, bin, pipeline

tfi bali¢ky plugin(: The Good, the Bad and the Ugly
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GStreamer

pipeline

’_‘ HH I> vorbis-decoder audio-sink

theora-decoder video-sink
&)

s, )

a

file-source ogg-demuxer

= &

|

Gstreamer pipeline for a basic ogg player

Sestaveni pipeline
export GST_PLUGIN_PATH=./.libs
gst-launch-0.10 v4l2src device="/dev/videoO" ! videoscale ! video/x-raw-yuv,

width=160 ! ffmpegcolorspace ! video/x-raw-gray ! abr2 ! ffmpegcolorspace !
videoscale ! video/x-raw-rgb, width=640 ! ximagesink
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GStreamer

Prehravac
gst-launch-0.10 playbin uri=file:///tmp/clock.avi

gst-launch-0.10 filesrc location=/tmp/clock.avi ! decodebin !

colorspace ! ximagesink
gst-launch-0.10 filesrc location=/tmp/clock-rle.avi ! avidemux !
ffdec_msrle ! colorspace ! ximagesink

D EE % OO & 4 = Aosewxms juw
it xna
Eement

fpipelined
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GStreamer — GUI, XML

ement  Zobrazit Napovéda

g a8 « g 4 @ #
i Pfidat

Otaviit UloZit Myjmout  Kopirovat — VloZit Sort

®

Odstranit Napovida

ffdec_mpegvideoo bvideosinko
avide mux0 E E—bﬂl
fideo_%02d /6\3 m b ]t n »
‘gj": » \—a:dic’%ud \madu losssink0
O] m » O] mw »

i

UlozZeni/nactenf pipeline
gst_xml_write_file (GST_ELEMENT (pipeline), fopen ("xmlTest.gst", "w"));

xml = gst_xml_new ();

ret = gst_xml_parse_file(xml, "xmlTest.gst", NULL);
g_assert (ret == TRUE);

pipeline = gst_xml_get_element (xml, "pipeline");
g_assert (pipeline != NULL);

gst_element_set_state (pipeline, GST_STATE_PLAYING);
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GStreamer

omezeni vstupu a vystupu

Capabilities

gst-inspect vorbisdec

Pad Templates:
SRC template: ’src’
Availability: Always
Capabilities:
audio/x-raw-float
rate: [ 8000, 50000 ]
channels: [ 1, 2 ]
endianness: 1234
width: 32
buffer-frames: O

SINK template: ’sink’
Availability: Always
Capabilities:

audio/x-vorbis
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GStreamer

Plugin
$ git clone git://anongit.freedesktop.org/gstreamer/gst-template.git
$ ../tools/make_element abr2

static gboolean abr2_init (GstPlugin * abr2) {

0 coo

¥

static GstFlowReturn gst_abr2_chain (GstPad * pad, GstBuffer * buf) {
2 soo
GstStructure *structure = gst_caps_get_structure (pad->caps, 0);
gst_structure_get_int (structure, "width", &width);
gst_structure_get_int (structure, "height", &height);
70 oo
img.imageData = (char*) GST_BUFFER_DATA (buf);
M ooo

}

$ ./autogen.sh

$ make

$ export GST_PLUGIN_PATH=./.libs

$ gst-launch-0.10 v412src device="/dev/video0" ! videoscale ! video/x-raw-yuv,

width=160 ! ffmpegcolorspace ! video/x-raw-gray ! abr2 ! ffmpegcolorspace !
videoscale ! video/x-raw-rgb, width=640 ! ximagesink

@ kodek: zkompilovat jen plugin
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Shrnuti

multimedialni framework (graf filtrd, framebuffer, format pixelu)
stavba prehravace (diagram), kodeku (funkce)

Video for Windows

DirectShow

FFmpeg

GStreamer
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