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

int main(int argc, charg *argv[]) {
av_register all();
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AVFormatContext *pFormatCtx;

// Open video file
if(av_open input file (&pFormatCtx, argv[1], NULL, 0, NULL)'!=0)
return -1; // Couldn’t open file
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// Retrieve stream information
if(av_find stream info (pFormatCtx)<0)
return —1; // Couldn’t find stream information
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// Dump information about file onto standard error
dump format (pFormatCtx, 0, argv[l], 0);

UAE pFormatCtx—>streams A& —41 K/NA pFormatCtx—>nb_streams [{JF5%l,
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int 1i;
AVCodecContext *pCodecCtx;

// Find the first video stream
videoStream=—1;
for (i=0; i<pFormatCtx—>nb streams; i++)
if (pFormatCtx—>streams —>codec—>codec type==CODEC TYPE VIDEO) {
videoStream=i,;
break,
}
if (videoStream==-1)
return —1; // Didn’t find a video stream

// Get a pointer to the codec context for the video stream
pCodecCtx=pFormatCtx—>streams/videoStream/->codec;
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AVCodec *pCodec;

// Find the decoder for the video stream
pCodec=avcodec find decoder (pCodecCtx—>codec id);
if (pCodec==NULL) {

fprintf (stderr, “Unsupported codec!\n”);

return —1; // Codec not found
}
// Open codec
if (avcodec open (pCodecCtx, pCodec)<0)

return -1; // Could not open codec
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AVFrame *pFrame;

// Allocate video frame
pFrame=avcodec alloc frame();
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// Allocate an AVFrame structure
pFrameRGB=avcodec alloc frame() ;
if (pFrameRGB==NULL)

return —1;
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uint8 t *buffer;

int numBytes;

// Determine required buffer size and allocate buffer

numBytes=avpicture get size (PIX FMT RGB24, pCodecCtx—>width,
pCodecCtx—>height) ;

buffer=(uint8 t *)av malloc (numBytes*sizeof (uint8 t));
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// Assign appropriate parts of buffer to image planes in pFrameRGB

// Note that pFrameRGB is an AVFrame, but AVFrame is a superset

// of AVPicture

avpicture fill ((AVPicture *)pFrameRGB, buffer, PIX FMT RGB24,
pCodecCtx—>width, pCodecCtx—>height) ;
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int frameFinished;
AVPacket packet;

i=0;
while (av read frame (pFormatCtx, &packet)>=0) {
// Is this a packet from the video stream?
if (packet. stream index==videoStream) {
// Decode video frame
avcodec decode video(pCodecCtx, pFrame, &frameFinished,
packet. data, packet.size);

// Did we get a video frame?
if (frameFinished) {
// Convert the image from its native format to RGB



img convert ((AVPicture *)pFrameRGB, PIX FMT RGB24,
(AVPicture*)pFrame, pCodecCtx—>pix fmt,
pCodecCtx—>width, pCodecCtx—>height) ;

// Save the frame to disk
if (++i<=h)
SaveFrame (pFrameRGB, pCodecCtx—>width,
pCodecCtx—>height, 1i);
}
}

// Free the packet that was allocated by av_read frame
av_free packet (&packet) ;

}
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void SaveFrame (AVFrame *pFrame, int width, int height, int iFrame) {
FILE *pFile;
char szFilename[32];
int vy;

// Open file
sprintf (szFilename, ”frame%d.ppm”, iFrame);
pFile=fopen (szFilename, “wh”):
if (pFile==NULL)
return;



// Write header
fprintf (pFile, “P6\n%d %d\n255\n”, width, height);

// Write pixel data
for (y=0; y<height; y++)
fwrite (pFrame—>data[0]+y*pFrame—>1linesize[0], 1, width#*3, pFile);

// Close file
fclose (pFile) ;
}
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// Free the RGB image
av_free (buffer) ;
av_free (pFrameRGB) ;

// Free the YUV frame
av_free (pFrame) ;

// Close the codec
avcodec close (pCodecCtx) ;

// Close the video file
av close input file (pFormatCtx) ;

return O;
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gce —o tutorialOl tutorialOl.c —lavutil —-lavformat —lavcodec —1lz —1m
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#include <SDL.h>#include <SDL_thread.h> if(SDL_Init (SDL_INIT VIDEO |
SDL,_INIT AUDIO | SDL_INIT TIMER)) { fprintf(stderr, “Could not
initialize SDL - %s\n”, SDL GetError()); exit(l);}

SDL_Init ) BREE R T SDL FE, MRS PE AT EH 2. 244K SDL_GetError ()
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N i surface.

SDL_Surface *screen; screen = SDL SetVideoMode (pCodecCtx—>width,
pCodecCtx—>height, 0, 0);if(!screen) { fprintf(stderr, “SDL: could not
set video mode — exiting\n”); exit(1);}
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SDL Overlay *bmp; bmp = SDL CreateYUVOverlay (pCodecCtx—>width,
pCodecCtx—>height, SDL YV12 OVERLAY,
screen) ;
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if (frameFinished) {  SDL_LockYUVOverlay (bmp) ; AVPicture
pict; pict.datal0] = bmp—>pixels[0]; pict.datall] =
bmp—>pixels[2]; pict.data[2] =
bmp—>pixels[1]; pict. linesize[0] =
bmp—>pitches[0]; pict. linesize[l] =
bmp—>pitches[2]; pict. linesize[2] = bmp—>pitches[1]; // Convert
the image into YUV format that SDL uses img convert (&pict,
PIX FMT YUV420P, (AVPicture *)pFrame,
pCodecCtx—>pix fmt, pCodecCtx—>width,
pCodecCtx—>height) ; SDL_UnlockYUVOverlay (bmp); }
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SDL_Rect rect;  if(frameFinished) { // Convert the image into YUV



format that SDL uses img convert (&pict,

PIX FMT YUV420P, (AVPicture *)pFrame,
pCodecCtx—>pix_fmt, pCodecCtx—>width,
pCodecCtx—>height) ; SDL UnlockYUVOverlay (bmp) ; rect.x =
0; rect.y = 0; rect.w = pCodecCtx—>width; rect.h =

pCodecCtx—>height; SDL DisplayYUVOverlay (bmp, &rect); }
IRAEBA TR /< R T !

EBA AL RN RDRFE & SDL (eE: eI FHFIRBI RS, SDL 4 BLE K
RAE SDL AP iy BE A2 3 Bl bn B ) B AL M 5 e MR A AR

W5 2o WARRIRE AR EE AL BT P S AU, et S A X L RN RE
Fe ] LU A 01 HAR 325 SDL SFF 28 48 . 44 Y SDL 64T 22 LR g R 1 1%,
RAAH, X EAEEATT LIETR S 4 P& S AR, BATERE
Bog e LLE oL RIS T BIEM S, FATRALEE SDL_QUIT A LA Al
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SDL_Event event; av_free packet (&packet) ; SDL_PollEvent

(&event) ; switch(event. type) { case

SDL QUIT: SDL Quit(); exit (0); break; default:
break; }

AT L IHITCRAR, FFahH 1. WERIRAE 2 Linux 808 AR A, ffTH
SDL JEREAT 9 B () e e 77 20 My

gce —o tutorial02 tutorial02.c —lavutil —lavformat —lavcodec —1z —Im
\ sdl-config ——cflags —libs

X sdl-config A= 3TENH T gee 4uiF AL & IEHA SDL FENIE M S50,
H T TR, R A QKT SR e EAUNAT SANE . A —F SDL X
b TR RS2y e — B el g, Y Eisire.

BISATRRAMREF IR 2 A e A AW ? LSS TR L T ! SERr b, FRATTEUE AR
ATREMSCAF Hh R LT 1 B PR JEE S s 1 FITAT (1) P2 PRt o DA E AT TR A A AT A S
Kt SR T 2 R 2. BJs (EHE T 5D, BATRAEL
(RIS TRIRARAT )20 o H— TP AR HAT 23 S0 RIS IX A, DR A 14T 3 B 2 1)
THEALE: A

" 23 BUES

PUAEBATTERFRTBOE 5 o SDL B FRATHES T Har th A5 (5% pREK



SDL_OpenAudio () A% £ il A& F SR FT T 7 5 4 18 o el FH — ANy i
SDL_AudioSpec Z5HARTE S 4L, XA GE MR A AL & T FA 14 24 b 18 A ) B
Y

TEFRATTRE AR WAl SN, 2 R s Ak BRATT S AARE — 1 FR R ] b B 2 01 o B A
JE K P IFEARR AL « TAEARR IR S S RIE R —AME. 75—
R IERFERRIAT ], SRR KR L2 P B R OX B FE AL, e
Lor T R ERZ/DUCKEE . 41101 22050 F1 44100 [RSRFE 250 12 HL 4 F0 CD 4
(1) RFER, JeAlh, KZ2EHHA AR —/NEER R R AR FE G S, filan,
BRI, IS ABERIPERFEEU A 2 Ao HMIATIN— A RSP 25 214
PRI, AT FE RSB 2 DN AR, (B2 ffmpeg B BATTH >
PIFEAR — — X ERE T BA SRR > EITF K,

SDL 45 5 1 7 2RI AR IRIGBEE A S IR : SRAER (£F SDL [ 45 i
FRREIUAY freq R HIR frequency) , FEBEEMLEHNS B, RG]
WCE A RO — S8 ] P s userdata. AR REISCE A A A%, SDL KA
b 4t 8 FH 3K A [ 38 i 5 HL LSRRk 1) 75 B R PN — AR R T .
Y AT IR L85 BB S SDL AudioSpec Z5iRd 5, FRATTiH FH ok %k
SDL_OpenAudio ) #4775 & w25 1 HAGFRATTE 1155 4h—A> AudioSpec 45#)
o XGRS TATTSE B B 201 — — B FRATTA RECRIEAS B FRATT T ZE 3K 11

BEEM

HOATSEIE IR, DU AT SE b B B AR 5¢ T A S i A B ik RATTIRIRE
SRE - P EATAY, B BADE WATERBRESRN, [RIAE AT n] AR R 7=

N7y
Vil o

// Find the first video stream
videoStream=1;
audioStream=1;
for(i=0; i < pFormatCtx—>nb streams; i++) {
if (pFormatCtx—>streams —>codec—>codec type==CODEC TYPE VIDEO
&
videoStream < 0) [
videoStream=i;
/
1f (pFormatCtx—>streams—>codec—>codec type==CODEC TYPE AUDIO &&
audioStream < 0) {
audioStream=1i ;
/
/
1f (videoStream==—1)
return —1; // Didn’t find a video stream
1f (audioStream==—1)
return —1;
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AVCodecContext *aCodecCtx;

aCodecCtx=pFormatCtx—>streams[audioStream]—>codec;
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wanted spec. freq = aCodecCtx—>sample rate;
wanted spec. format = AUDIO S16SYS;
wanted spec. channels = aCodecCtx—>channels;
0;

SDL_AUDIO BUFFER SIZE;
wanted spec. callback = audio callback;

wanted spec. silence

wanted spec. samples

wanted spec. userdata = aCodecCtx;

if (SDL OpenAudio (&wanted spec, &spec) < 0) {
fprintf (stderr, ”“SDL OpenAudio: %s\n”, SDL GetError());
return —1;

}
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* samples X2 MPAVAE R 2 75 Ik, FRATIATLE SDL 45t R 11 75 5 g2
X RS — AN A IERIMEAE 512 31 8192 2 Ja]; ffplay 1§ 1024.
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AVCodec *aCodec;

aCodec = avcodec find decoder (aCodecCtx—>codec id) ;
if (laCodec) {



fprintf (stderr, “Unsupported codec!\n”);
return —1;
}

avcodec_open(aCodecCtx, aCodec) ;
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typedef struct PacketQueue {
AVPacketList *first pkt, *last pkt;
int nb_packets;
int size;
SDL mutex *mutex;
SDL cond *cond;

} PacketQueue;

B, AN IR nb_packets 225 size A—HEI— —size KRIKATIM
packet—>size FFRNNFE . ReFEBIRATH — DNIJFE mutex M—45%
{425 5 cond FEZSMIMAR B . X AL A SDL J&7E — N7 R 2R B A Rk 3E AT 35 A
BT AR FRATEAT IEH I B0E XA A, BT T Refe e El . FRATRK
F— N IXABABR WU KIS AT o B —NFE D38 22 0T 4] SR A2 B (1) — AN BA
H, AHZFRATHIX F 0 R v i ] BLE2 3] 2] SDL ¥ pR 4%
— T T — A R ECRAI a4 BA S«
void packet queue init (PacketQueue *q) {

memset (g, 0, sizeof (PacketQueue));

g—>mutex = SDL CreateMutex() ;

g—>cond = SDL CreateCond() ;
}

B BATH— A Rk 45 BA S SN ZR 1
int packet queue put (PacketQueue *q, AVPacket *pkt) {

AVPacketList *pktl;



}

PR SDL_LockMutex O 85 BAF 1 H. 5 & LUE T FeAT ] 1n) A S s In A< v, 4R )G bR
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if (av_dup_packet (pkt) < 0) {
return —1;
}
pktl = av_malloc (sizeof (AVPacketList)) ;
if (pktl)
return —1;
pktl->pkt = *pkt;
pktl->next = NULL;

SDL LockMutex (g—>mutex) ;

if (!g—>last_pkt)
g->first pkt = pktl;
else
q—>last pkt—>next = pktl;
g—>last pkt = pktl;
g—>nb_packets++;
q—>size += pktl->pkt. size;
SDL_CondSignal (g—>cond) ;

SDL UnlockMutex (g—>mutex) ;
return 0;

il
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int quit = 0;

static int packet queue get (PacketQueue *q, AVPacket *pkt, int block) {

AVPacketList *pktl;
int ret;

SDL LockMutex (g—>mutex) ;
for(;;) {

if(quit) {
ret = —-1;



break;

}

pktl = g—>first pkt;
if (pktl) A
q—>first pkt = pktl->next;
if (!g—>first pkt)
q—>last pkt = NULL;
g—>nb_packets—;
q—>size —= pktl->pkt. size;
*pkt = pktl->pkt;
av_free(pktl);
ret = 1;
break;
} else if (!block) {
ret = 0;
break;
} else {
SDL_CondWait (qg—>cond, g—>mutex) ;
}

}
SDL UnlockMutex (g—>mutex) ;
return ret;

}
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url set interrupt cb.

int decode interrupt cb(void) {
return quit;

}



main() {
url set interrupt cb(decode interrupt cb);

SDL PollEvent (&event) ;
switch(event. type) {
case SDL QUIT:

quit = 1;

R, KANDUE RS ffmpeg T HIBHZERGOUHI A, 1A SDL iRty . FediTid
LT EBE quit BRAE 1o
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PacketQueue audioq;
main() {

avcodec_open(aCodecCtx, aCodec) ;

packet queue init(&audioq) ;
SDL_PauseAudio (0) ;

PR SDL_PauseAudio () ib & A & i & T 4H TAE . G AT Sr RIAIL S R 08 1 %L
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while (av read frame (pFormatCtx, &packet)>=0) {
// Is this a packet from the video stream?
if (packet. stream index==videoStream) {
// Decode video frame

}

} else if(packet. stream index==audioStream) {
packet queue put (&audioq, &packet);

} else {
av_free packet (&packet) ;

}



TER: FATEALEIC IR S B IR TR, A PREAE AR OB TR E
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ks N h 75 4 void callback (void *userdata, Uint8 *stream, int len),
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void audio callback (void *userdata, Uint8 *stream, int len) {

AVCodecContext *aCodecCtx = (AVCodecContext *)userdata;
int lenl, audio size;

static uint8 t audio buf[ (AVCODEC MAX AUDIO FRAME SIZE * 3) / 2]:
static unsigned int audio _buf size = 0;
static unsigned int audio_buf index = 0;

while(len > 0) {
if (audio buf index >= audio buf size) {

audio size = audio_decode frame(aCodecCtx, audio buf,
sizeof (audio buf)) ;
if (audio size < 0) {

audio_buf size = 1024;
memset (audio buf, 0, audio buf size);
} else {
audio_buf size = audio_size;
}
audio_buf index = 0;
}
lenl = audio buf size - audio buf index;
if(lenl > len)
lenl = len;
memcpy (stream, (uint8 t *)audio buf + audio buf index, lenl);
len —= lenl;
Stream += lenl;
audio buf index += lenl;

XA AR M S A DA T ZE 'S5 1) audio_decode frame () pR%LH
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int audio_decode frame (AVCodecContext *aCodecCtx, uint8 t *audio buf,
int buf size) {

static AVPacket pkt;
static uint8 t *audio pkt data = NULL;
static int audio pkt size = 0;

int lenl, data size;

for(;;) {
while (audio pkt size > 0) {
data_size = buf size;
lenl = avcodec decode audio2(aCodecCtx, (intl6 t *)audio buf,
&data_size,
audio pkt data, audio pkt size);
if(lenl < 0) {

audio_pkt size = 0;
break;

}

audio pkt data += lenl;
audio pkt size —= lenl;
if(data_size <= 0) {

continue;

}

return data size;

}
if (pkt. data)
av_free packet (&pkt) ;

if(quit) {
return —1;

}



if (packet queue get(&audioqg, &pkt, 1) < 0) {

return —1;
}
audio pkt data = pkt.data;
audio pkt size = pkt.size;

}
}
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} else {
break;
}
}
// Is this a packet from the video stream?
if (packet—>stream index == is—>videoStream) {
packet queue put (&is—>videoq, packet);
} else if(packet—>stream index == is—>audioStream) {
packet queue put (&is—>audioq, packet);
} else {
av_free packet (packet) ;
}
}
XA B ARV, BT RATE SRS B T — A e KR HLIRAT T
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while(!is—>quit) {
SDL Delay (100) ;
}

fail:
if (1) {
SDL Event event;
event. type = FF QUIT EVENT;
event. user. datal = is;
SDL PushEvent (&event) ;
}

return O;

A4 ) SDL 5 & SDL_USEREVENT K M P it 44 21E . 58— AN 2 AR
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int video thread(void *arg) {
VideoState *is = (VideoState *)arg;
AVPacket pktl, s*packet = &pktl;
int lenl, frameFinished;
AVFrame *pFrame;

pFrame = avcodec alloc frame();

for(;;) {
if (packet queue get (&is—>videoqg, packet, 1) < 0) {
// means we quit getting packets
break;
}
// Decode video frame
lenl = avcodec decode video(is—>video st—>codec, pFrame,
&frameFinished,
packet—>data, packet—>size);

// Did we get a video frame?
if (frameFinished) {

if (queue picture(is, pFrame) < 0) {
break;

}
}
av_free packet (packet) ;
}
av_free (pFrame) ;
return O;

}

FEIX IR 2 B BN AZAR A RIE . FRAT1HE aveodec decode video BREFLF 11X
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typedef struct VideoPicture {
SDL Overlay *bmp;
int width, height;
int allocated;

} VideoPicture;

PR G AAT — AT LARAFIZ B2 ph X o SR, BRATT 76 2 H ok
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int queue picture(VideoState *is, AVFrame *pFrame) {

VideoPicture *vp;
int dst pix fmt;
AVPicture pict;

SDL LockMutex (is—>pictq mutex) ;
while(is—>pictq size »= VIDEO PICTURE QUEUE SIZE &&
lis—>quit) {
SDL CondWait (is—>pictq cond, is—>pictq mutex);
}
SDL_UnlockMutex (is—>pictq mutex) ;

if(is—>quit)
return —1;

// windex is set to 0 initially
vp = &is—>pictqlis—>pictq windex];

if (lvp—>bmp ||
vp—>width != is—>video st—>codec—>width ||
vp—>height != is—>video st—>codec—>height) {



SDL Event event;
vp—allocated = 0;

event. type = FF ALLOC EVENT;
event. user. datal = is;
SDL PushEvent (&event) ;

SDL LockMutex (is—>pictq mutex) ;
while(!vp—>allocated && !'is—>quit) {
SDL CondWait (is—>pictq cond, is—>pictq mutex);
}
SDL_UnlockMutex (is—>pictq mutex) ;
if(is—>quit) {
return —1;
}
}

XL IR AL T Pl AR (K B R G — R . BT S e X T FH4
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for(;;) {
SDL_WaitEvent (&event) ;
switch(event. type) {

case FF ALLOC EVENT:
alloc picture(event. user. datal) ;
break;

it event. user. datal EFRATI KL MM, X AR . IERATE T
alloc picture () pR%Y:

void alloc picture(void *userdata) {

VideoState *is = (VideoState *)userdata;
VideoPicture *vp;

vp = &is—>pictqlis—>pictq windex];

if (vp—>bmp) {
// we already have one make another, bigger/smaller
SDL_FreeYUVOverlay (vp—>bmp) ;



}
// Allocate a place to put our YUV image on that screen
vp—>bmp = SDL CreateYUVOverlay (is—>video st—>codec—>width,
is—>video st—>codec—>height,
SDL_YV12 OVERLAY,
screen) ;
vp—>width = is—>video st—>codec—>width;
vp—>height = is—>video st->codec—>height;

SDL LockMutex (is—>pictq mutex) ;
vp—>allocated = 1;

SDL_CondSignal (is—>pictq cond) ;
SDL_UnlockMutex (is—>pictq mutex) ;
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int queue picture(VideoState *is, AVFrame *pFrame) {

if (vp—>bmp) {
SDL_LockYUVOverlay (vp—>bmp) ;

dst _pix fmt = PIX FMT YUV420P;

pict.datal0] = vp—>bmp—>pixels[0];
pict.datall] = vp—>bmp—>pixels[2];
pict.datal2] = vp—>bmp—>pixels[1];

pict. linesize[0] = vp—>bmp—>pitches[0];
vp—>bmp—>pitches[2];
vp—>bmp—>pitches[1];

pict. linesizel[1]
pict. linesize[2]

// Convert the image into YUV format that SDL uses



img convert (&pict, dst pix fmt,
(AVPicture *)pFrame, is—>video st—>codec—>pix fmt,
is—>video st—>codec—>width, is—>video st—>codec—>height) ;

SDL UnlockYUVOverlay (vp—>bmp) ;

if (++is—>pictq windex == VIDEO PICTURE QUEUE SIZE) |
is—>pictq windex = 0;
}
SDL LockMutex (is—>pictq mutex) ;
is—>pictq sizet+;
SDL_UnlockMutex (is—>pictq mutex) ;
}

return O;

}
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static void schedule refresh(VideoState *is, int delay) f{
SDL_AddTimer (delay, sdl refresh timer cb, is);
}

PR SDL_AddTimer () #2& SDL [ —/ @il CREEMI=f) AT H e X el
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static Uint32 sdl refresh timer cb(Uint32 interval, void *opaque) {
SDL Event event;
event. type = FF REFRESH EVENT;
event. user. datal = opaque;
SDL,_PushEvent (&event) ;



return O;

}
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for(;;) {

SDL_WaitEvent (&event) ;
switch(event. type) {

case FF REFRESH EVENT:
video refresh timer (event. user. datal);
break;

TRBATIZATE] TIXANRE, XA R S35 A EHUZ B
void video refresh timer (void *userdata) {

VideoState *is = (VideoState *)userdata;
VideoPicture *vp;

if(is—>video st) {
if(is—>pictq size == 0) {
schedule refresh(is, 1);
} else {
vp = &is—>pictqlis—>pictq rindex];

schedule refresh(is, 80):

video display(is);

if (++is—>pictq rindex == VIDEO PICTURE QUEUE SIZE) {
is—>pictqg rindex = 0;

}

SDL_LockMutex (is—>pictq mutex) ;

is—>pictq size—;

SDL_CondSignal (is—>pictq cond) ;

SDL_UnlockMutex (is—>pictq mutex) ;



}
} else {
schedule refresh(is, 100);
}
}
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void video display(VideoState *is) {

SDL Rect rect;
VideoPicture *vp;
AVPicture pict;
float aspect ratio;
int w, h, x, vy;

int 1;

vp = &is—>pictqlis—>pictq rindex];
if (vp—>bmp) {

if (is—>video st—>codec—>sample aspect ratio.num == 0) {
aspect_ratio = 0;
} else {

aspect ratio = av_q2d(is—>video st—>codec—>sample aspect ratio)

is—>video st—>codec—>width / is—>video st—>codec—>height;
}
if (aspect_ratio <= 0.0) {
aspect ratio = (float)is—>video st—>codec—>width /
(float) is—>video st—>codec—>height;
}
h = screen—>h;
w = ((int)rint (h * aspect ratio)) & -3;
if(w > screen—>w) {



W = screen—>w;
((int)rint (w / aspect ratio)) & -3;

=
Il

x = (screen—>w — w) / 2;
y = (screen—>h — h) / 2;

rect.x = Xx;
rect.y = vy;
rect.w = w;
rect.h = h;

SDL DisplayYUVOverlay (vp—>bmp, &rect);
}
}
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VideoState *global video state;

int decode interrupt cb(void) {
return (global video state && global video state—>quit);

}
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gece —o tutorialO4 tutorialO4.c —lavutil —lavformat —lavcodec -1z —1m \
“sdl-config ——cflags —1libs
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avcodec_decode_video PRELH 75 BT I TR . FRATTHE IS —Por g ML
WAL AL TP 33 DTS, XSEIRE S 1)

double pts;

for(;;) {
if (packet queue get (&is—>videoq, packet, 1) < 0) {
// means we quit getting packets
break;
}
pts = 0;
// Decode video frame
lenl = avcodec decode video(is—>video st—>codec,
pFrame, &frameFinished,
packet—>data, packet—>size);
if (packet—>dts != AV _NOPTS VALUE) {
pts = packet—>dts;
} else {
pts = 0;
}

pts *= av _q2d(is—>video st->time base) ;
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Uf, MRAEREL M AHRRATFTULR WAL DTS ASGER 2 FAT, Bl 175 2l
XMW — AN PTS. FRATE L LE ffmpeg 8 FHIRAT A O 1Y SRR kst
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int get buffer(struct AVCodecContext *c, AVFrame *pic);
void release buffer (struct AVCodecContext *c, AVFrame *pic);

HIIE BR RO AT T VR BAT R R AR AT G, B AFRATT 2 3 DR IRAER 21—
AT PTS RAF )i &, RATE AL RIE. N5, BAHCERLAE
#|| AVFrame S5 RXEREMR AR R 250 PrBL—JTaG, X2 AT s 4

uint64 t global video pkt pts = AV _NOPTS VALUE;

int our get buffer (struct AVCodecContext *c, AVFrame *pic) {
int ret = avcodec default get buffer(c, pic);
uint64 t *pts = av_malloc(sizeof (uint64 t)):
*pts = global video pkt pts;
pic—>opaque = pts;
return ret;
}
void our release buffer(struct AVCodecContext *c, AVFrame *pic) {
if(pic) av freep(&pic—>opaque) ;
avcodec default release buffer(c, pic);

}

PR aveodec default get buffer fl avcodec default release buffer ;&
ffmpeg AN HIE SR, PRl av_freep 22— PMWAFEHKE, EA
AT N AR B AT £ B A NULL.

HAES] T HRATAFT TR % (stream component open) , AT INIX JLATHKAS
VF ffmpeg G 244

codecCtx—>get buffer = our get buffer;
codecCtx—>release buffer = our release buffer;

PUAERA L T IR KGR AT PTS B4R, SRR AE T EE A IR AL
AT AR DAL AR Y A% AL KA 1

for(;;) |
if (packet queue get(&is—>videoqg, packet, 1) < 0) {
// means we quit getting packets
break;



}
pts = 0;

// Save global pts to be stored in pFrame in first call
global video pkt pts = packet—>pts;
// Decode video frame
lenl = avcodec decode video(is—>video st—>codec, pFrame,
&frameFinished,
packet—>data, packet—>size);
if (packet—>dts == AV_NOPTS VALUE
&& pFrame—>opaque && *(uint64 t*)pFrame—>opaque !=
AV_NOPTS_VALUE) {
pts = *(uint64 t *)pFrame—>opaque;
} else if (packet—>dts != AV _NOPTS VALUE) {
pts = packet—>dts;
} else {
pts = 0;
}

pts *= av _q2d(is—>video st->time base) ;

FARE R : RO B BIFA ML int64 KRR PTS. X &Kk PTS J& DA%
RURARAFI o IXANMEE — AN TRV 2 T i [a) (9 FE &, R B time_base
H AT BEAT I (AR B B dn, Wi AN 24 WIRERD, {4 42 (1) PTS RoRiX—
M N T HEAE 26 42 AR E W R RA TR 24 Ml CXH IEARSELIEMD
BArTrT CAIE ik B AU SR AR IXAME A A FD . L time_base {HR 7R
1/framerate OGO T-[HEMIZFRKYL) , Frol G 2] 7 LI AL PTS,  FRATTFE £
Fell time base.
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IAEFRATIAF 2 T PTS . FATTEL A BRI 18 B AN R [ i, FRAT DK 2 S—
BRI YA synchronize_video, ‘& n] LABETIRIZE 1) PTS. XS pRAL M e fr &AL 3
BAMFASE] PTS BIE Lo (RIS FRATTELH03E T — it ) B ) AT 1 i o ok
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typedef struct VideoState {
double video clock; ///

N2 R synchronize video, ‘&0 LIMR I H IRIERE:

double synchronize video (VideoState *is, AVFrame *src frame, double pts)

{



double frame delay;
if(pts !'=0) {

is—>video clock = pts;
} else {

pts = is—>video clock;

}

frame delay = av_q2d(is—>video st—>codec—>time base) ;

frame delay += src_frame—>repeat pict * (frame delay * 0.5);
is—>video clock += frame delay;
return pts;

PR BRI A B T H A i

AR LEFRATIAS 2N IEAA Y PTS H HAF A queue_picture SREAZIALIT, s In—ANHT 1)
NS4 pts:

// Did we get a video frame?
if (frameFinished) {
pts = synchronize video(is, pFrame, pts);
if (queue picture(is, pFrame, pts) < 0) {
break;

}
}

YT queue_picture 1 ME— SO 1) R & FRATTHE I ] R pts PRAF2
VideoPicture 54k, FRATTFRATLTFISIN—A 0] (A REAR 8 3 g5 Fg b Jf Has

typedef struct VideoPicture {

double pts;
}
int queue picture(VideoState *is, AVFrame *pFrame, double pts) {
stuff ...
if (vp—>bmp) {
convert picture ...
vp—>pts = pts;
. alert queue ...



}

IAEBAT G BB (P T A UG AR T A I B TR BRAEL, BT AR ERATTE — AL
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clock; —ANWHEMEILS T HRATIEAEREB SO E o AR MAEZE R mp3 7K
iz R B o BESR FRATTE AR A W] 20 305 0, AR R A X AME R 57
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PATPHEAE S TR SE X AT s A FRA MR R FRATT A — A ] LAG AT 18 Ay
[ PR get_audio_clock. — HIRATA TiXAME, FAIAE AR A0k 2 [H]
0 RIS i AR ST A W6 2 13 B T A s SR ) A2 i ke TR A s H
177 RAE YL o A R —FIF AT B, FRATTS AE T ORI (AR an SR TRk oK
T Ia T a], AT TE S AEIR o a0 S ORI T2 M Ta], AR
Al REDR A HT . BEARIRATIAT T R AR (R I T RS IR , A R4 e A FRA T iE
frame_timer & H R AT TR FEAT LB . IXANWIIS[A] frame timer #4511 H H
SARCP T AT o Befgihdl, XA frame timer phjedRIRAI A B K
I T o FRATTTRT B RIS 0T (1T o I 4 E BN, & R I 1K) R G B TR R T LA,
SR AE L ISANMER A FE N — k) Bre X 0T BEA s DLERAR, BT LU A LR UAR
fith:

void video refresh timer (void *userdata) {

VideoState *is = (VideoState *)userdata;
VideoPicture *vp;
double actual delay, delay, sync threshold, ref clock, diff’;

if (is—>video st) {
if (is—>pictq size == 0) {
schedule refresh(is, 1);
} else {
vp = &is—>pictqlis—>pictq rindex];

delay = vp—>pts — is—>frame last pts;
if(delay <= 0 || delay >= 1.0) {

delay = is—>frame last delay;

}

is—>frame last delay = delay;
is—>frame last pts = vp—>pts;



ref clock = get audio clock(is);
diff = vp—>pts — ref clock;

sync_threshold = (delay > AV_SYNC THRESHOLD) ? delay :
AV SYNC_THRESHOLD:
if (fabs (diff) < AV NOSYNC THRESHOLD) {
if (diff <= -sync_threshold) {
delay = 0;
} else if (diff >= sync_threshold) {
delay = 2 * delay;
}
}

is—>frame timer += delay;

actual delay = is—>frame timer — (av gettime() / 1000000.0) ;
if (actual delay < 0.010) {

actual delay = 0.010;

}
schedule refresh(is, (int) (actual delay * 1000 + 0.5));

video display(is);

if (++is—>pictq rindex == VIDEO PICTURE QUEUE SIZE) {
is—>pictq rindex = 0;
}
SDL LockMutex (is—>pictq mutex) ;
is—>pictq size—;
SDL_CondSignal (is—>pictq cond) ;
SDL_UnlockMutex (is—>pictq mutex) ;
}
} else {
schedule refresh(is, 100);
}
}

BAEX M TR SR A B, BATORUEBLAE I TR NI TRl k- [
AELL delay JE 32 e WEARAZRIE, B ItAs a1 _EXRIER . #54, &
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BAIE KRR TIRZ AR s, FTAE RIS — A, RIRHBAE S
CAE PR AL streame component open "PAHJEEALIIRR] frame timer FHEY ] i 4E
iR frame delay:

is—>frame timer = (double)av gettime() / 1000000.0;
is—>frame last delay = 40e-3;

FlZ: A&

IAELEFRATE — N BT 2 2 B FRATT T DAAE 75 2 A bR 2L

audio decode frame " S BPRS Ao ILAE, 1EHICAFFRATIFEA B XA
PR E5 IR IR A0S L0 AL EHHT IR, B DA FRATTEEAE P AN B 7 B o 28— T 02
PAIAFBHT B RTIE : PRAT T 87 PR 1 6 B PR i I Bl IX AN I TRk . SRS, W
R— MEFHFZW, AL R R, B DS IRAT 143 2L
I fie :

if (pkt—>pts != AV _NOPTS VALUE) {
is—>audio clock = av g2d(is—>audio st—>time base)*pkt->pts;

}

ARG A TRA AL XA (R Ik «

pts = is—>audio clock;

*pts ptr = pts;

n = 2 % is—>audio st—>codec—>channels;

is—>audio clock += (double)data size /
(double) (n * is—>audio st—>codec—>sample rate);

RN I PR UL pts_ptr, PFTRLEORIEAR T4 1 IRLEE . IX I
pts ptr &AM HKIEH audio callback BRECYRT = BN TREITEE . X
PR T IR R R 28 75 5 FI A .

IAEFRATT AT DA J 2R SEIR IR AT get_audio_clock pR%L. ‘BIHABIT R
is—>audio_clock fHABFEM] M. JERIRATSAERFIRALTE & IR I 15 & 75 5 i (1]
#, (HEWHRIRE T audio_callback PREL, "EAETR T N TR RACEIE N 350
BRI S X e IR R AT B I Blrbac S AR s 1] b SE Br 1 22 5
K% PFrUAIRATAMER A — FRATEH Z/DEAE N Tl 5238 A

double get audio clock(VideoState *is) {



double pts;
int hw buf size, bytes per sec, n;

pts = is—>audio clock;
hw buf size = is—>audio buf size — is—>audio buf index;
bytes per sec = 0;
n = is—audio st—>codec—>channels * 2;
if (is—>audio st) {
bytes per sec = is—>audio st—>codec—>sample rate * n;
}
if (bytes per sec) f{
pts —= (double)hw buf size / bytes per sec;
}

return pts;

}
PRIAZFITE Ay A 23X A BT LLE S TAE T )
Sy A o1 & (NE = o

gce —o tutorial05 tutorial0b.c -lavutil —lavformat —lavcodec -1z
—-Im sdl-config —cflags ——libs
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time elapsed since PTS value was set). iXFPiE o725 FRATTLE R EL

get audio clock A7 NIRAE 1L,

FTEAETRATTI R & M, AT — AU 77 A8 & video_current _pts
Fl—A~ 64 v D dERAZE video current pts time. N FREHE B

video refresh timer A%+ .

void video refresh timer (void *userdata) {

if (is—>video st) {
if (is—>pictq size == 0) {
schedule refresh(is, 1);
} else {
vp = &is—>pictqlis—>pictq rindex];

is—>video current pts = vp—>pts;
is—>video current pts time = av_gettime() ;

AESICAE stream_component_open B P HIIGE -
is—>video current pts time = av_gettime() ;

DUAEBAT 2 — P13 25 B 5 2

double get video clock(VideoState *is) {
double delta;

delta = (av_gettime() — is—>video current pts time) / 1000000.0;
return is—>video current pts + delta;

}

FRE AT B

{EE A A2 E i il A PRSI B 2 AT S oA ] 20 A Qb DL S0 T3 R AR A

A BB FRD . R — AT ibeg ffplay — A — D@75 B
LA FRATTHI R —FE XA . AT — B i B 2% pRi 2L get_master_clock,
FRATIN av_sync_type ZZHAR G REWH get audio clock ibat
get_video_clock B34 e AR (PSR AS I iy bR 250 FATTEE 2 mT DUASE FH P i
IHef, XA EIRATIUAS get external clock:



enum {

AV SYNC AUDIO MASTER,
AV SYNC VIDEO MASTER,
AV SYNC EXTERNAL MASTER,
b

#define DEFAULT AV_SYNC_TYPE AV_SYNC_VIDEO MASTER

double get master clock(VideoState *is) {
if (is—>av_sync_type == AV_SYNC VIDEO MASTER) {
return get video clock(is);
} else if(is—>av_sync_type == AV_SYNC AUDIO MASTER) {
return get audio clock(is);
} else {
return get external clock(is);
}
}

main() {

is—>av_sync_type = DEFAULT AV _SYNC TYPE;

EEZ=p

INAE A B ME R o7 RPN B o FRAT TP SR 2 & 75 3 AL S, 8
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B PR IRALFE 75 S A AR I 1Z 4T —A synchronize_audio ¥ pR K IE
PN AEERE Y RS B . AR, FRATANARAE RO A I 22 I I #0254 T R
s BRI SAL D S AL TR . i LLFRATT N BB 2 synchronize_audio
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http://www. dranger. com/ffmpeg/weightedmean. html Y #¥F
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int synchronize audio(VideoState *is, short *samples,
int samples size, double pts) {
int n;
double ref clock;

n = 2 * is—>audio st—>codec—>channels;

if (is—>av_sync_type != AV _SYNC AUDIO MASTER) {
double diff, avg diff;
int wanted size, min size, max size, nb samples;

ref clock = get master clock(is);
diff = get audio clock(is) — ref clock;

if (diff < AV_NOSYNC_THRESHOLD) {
// accumulate the diffs
is—>audio diff cum = diff + is—>audio diff avg coef
* is—>audio diff cum;
if (is—>audio diff avg count < AUDIO DIFF AVG NB) {
is—vaudio diff avg count++;
} else {
avg diff = is—>audio diff cum * (1.0 — is—>audio diff avg coef):

}
} else {

is—>audio diff avg count = 0;
is—>audio diff cum = 0;
}
}

return samples size;

}

PUAEIRAT ] C AR s FATT A AR ) S0 2 ) P AL o Y T b oA i 4
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“Shrinking/expanding buffer code” ¥/ KE _FACHE.

if (fabs(avg diff) >= is—>audio diff threshold) {
wanted size = samples size +
((int) (diff * is—>audio st—>codec—>sample rate) * n);
min size = samples size * ((100 — SAMPLE CORRECTION PERCENT MAX)
/ 100) ;
max_size = samples size * ((100 + SAMPLE CORRECTION PERCENT MAX)
/ 100) ;
if (wanted size < min size) {
wanted size = min_size;
} else if (wanted size > max size) {
wanted size = max_size;

}

104 audio length * (sample rate * # of channels * 2)4l/& audio length
FOISTA] R 75 5 AR . B DL, FRATTAREE AR A 2 BT AR 388 75 o P B V5 2
D R SRR, FRATT AT DU E — AN FER PR e FRAT T — IR AT B 1IE 1
KR, BUAIERIRATS AR 2, H 2 2 Wr 200 B
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synchronize_audio &\ T —AMFEARE, X nl LU FIRATE 2 /DA F 1500k 21
i, FTCATRATT LB AR AR wanted size BETTLA T o XA FFEAEE N1k,
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if(wanted size < samples size) {

samples size = wanted size;

} else if(wanted size > samples size) {
uint8 t *samples end, 3*q;
int nb;

nb = (samples size — wanted size);
samples end = (uint8 t *)samples + samples size — n;
q = samples end + n;
while(nb > 0) f{
memcpy (g, samples end, n);
q = n;



samples size = wanted size;

}
IRAE FRAT T 33X AN B8 FOR [P A A S . FRATTINAE A ) 2 Al e
void audio callback (void *userdata, Uint8 *stream, int len) {

VideoState *is = (VideoState *)userdata;
int lenl, audio size;
double pts;

while(len > 0) {
if (is—>audio buf index >= is—>audio buf size) {

audio size = audio_decode frame(is, is—>audio buf,
sizeof (is—>audio buf), &pts);
if (audio size < 0) {

is—>audio buf size = 1024;
memset (is—>audio buf, 0, is—>audio buf size);
} else {
audio size = synchronize audio(is, (intl6 t *)is—>audio buf,
audio size, pts);
is—>audio buf size = audio_size;

FATEA A SR EL synchronize audio i ANIFEZX:. (AW, LRUFAERIGEAL LI
A PR T — N, IXLERBHTEIR)

SR 2w s — . BATTFER I — if B AR ORUETRA T A SR K
BN R TSP QR 2

if (is—>av_sync type != AV _SYNC VIDEO MASTER) {
ref clock = get master clock(is);
diff = vp—>pts — ref clock;

sync_threshold = (delay > AV _SYNC THRESHOLD) ? delay :
AV _SYNC THRESHOLD;
if (fabs(diff) < AV_NOSYNC_THRESHOLD) {
if(diff <= -sync_threshold) f{
delay = 0;
} else if (diff >= sync threshold) f{
delay = 2 * delay;



}
}
}
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gce —o tutorial06 tutorial06.c —-lavutil —lavformat —lavcodec -1z
—-Im sdl-config —cflags ——libs
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int seek req;
int seek flags;
int64 t seek pos;

DUAEAEBATIAE AR h Fili P s B -

for(;;) {
double incr, pos;

SDL_WaitEvent (&event) ;

switch (event. type) {

case SDL KEYDOWN:
switch (event. key. keysym. sym) {
case SDLK LEFT:

incr = —10.0;

goto do_seek;
case SDLK RIGHT:

incr = 10.0;

goto do_ seek;



case SDLK UP:
incr = 60.0;
goto do_seek;
case SDLK_DOWN:
incr = —60.0;
goto do_seek;
do_seek:
if(global video state) {
pos = get master clock(global video state);
pos += incr;
stream seek (global video state,
(int64 t) (pos * AV TIME BASE), incr);
}
break;
default:
break;

}

break;

H TR, FATeE T — N & SDL_KEYDOWN Zft. 4R Ja FeAr 14t
event. key. keysym. sym R H WM ML 4% T . — BHIRAT S0 17 Wifer ke Bk,
AV SR IR, 5k eS8 I i i FRE 2 R 2L get master clock
AR AME L. ARETRATIMA stream seek BRECKR I E seek pos A0 .
FATTHEHT T I [A) e 88 J8e A aveodec H 1R P RS I TR AL o 300 Hh Ol FH IS A B TR) K
B A 2RI, A3h seconds = frames * time base (fps) o
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XA TRATIN stream_seek ML, TEIERIBATRE T — MrE N FBRS:

void stream seek(VideoState *is, int64 t pos, int rel) f{

if (lis—>seek_req) f
is—>seek pos = pos;
is—>seek flags = rel < 0 ? AVSEEK FLAG BACKWARD : O;
is—>seek req = 1;
}
}

IAEETRATE — N RAE decode thread W SZHLBkE: . fRosiE 2 RITRA T L AL
AERFRIE T A “seek stuff goes here” [KIHE>. PIAEFRA PRAEACHS 5
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B 298 av_seek_frame BREIT . IXANBREH 2] T — M R 30, — AN,
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E2, WY av_seek_frame BRI stream UL AL -1, VRA N S ERB UL
A MRS 2 ) CEL DL, TR S BOCCER 0 e — ANt Bite
fEi6i 3] av_seek frame pREL. ANERICTRA T ZIE (B EL timestamp [ FA7BE1T
AL,

if (is—>seek_req) {
int stream index= -1;
int64 t seek target = is—>seek pos;

if (is—>videoStream >= 0) stream index = is—>videoStream;

else if(is—>audioStream >= 0) stream index = is—>audioStream;

if (stream_index>=0) {

seek target= av rescale q(seek target, AV TIME BASE Q,

pFormatCtx—>streams[stream index]->time base) ;
}
if (av_seek frame(is—>pFormatCtx, stream index,
seek target, is—>seek flags) < 0) {
fprintf (stderr, “%s: error while seeking\n”,
is—>pFormatCtx—>filename) ;

} else {

X av rescale q(a, b, ¢) & FISRACIN AN — N IF LR HE 2 53 A — AN I I
R IR EEEARENE ST axb/c, (HAXAREULE BT, FOVE
Pt AR S vl & 2. AV_TIME_BASE_Q /& AV_TIME_BASE 11 43 73 B} Rt
K ENTFEIRAAHMIE 1): AV_TIME BASE * time in seconds = avcodec timestamp
I AV_TIME BASE Q * avcodec timestamp = time in seconds (I 7
AV_TIME_BASE_Q SZB5 L& —A4> AVRational %%, FTLAMRL T aveodec Hik
SEI) q BREL SRABBEED

REBRMNBE

BACLIEMBOE 7RIS, (HRBATERA 45K ICAERATE —ANHER 718
ZALIAS o BEARFRATTBEE] T A A, FRATT 06 T B A1) Fh F P 250955 2 15 )
Wt AR . AN, aveodec S H ORI ERZE, TSR R
B

FLPIIXAS, BMITHFE G TS — DR EORIE S HATII AT o SR 5 FRATT 75 2L —Fh
2 7 AR FE RIS 2 aveodec INIBZEM ML, FRATTATLL fE3E FBAAI G
O 2 AL RN BIBA I, AR5 24 e A TR 21y e AL s, e TS | O
(1) PN 8 28 s 7
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static void packet queue flush(PacketQueue *q) {
AVPacketList s*pkt, *pktl;

SDL LockMutex (g—>mutex) ;

for (pkt = g—>first pkt; pkt != NULL; pkt = pktl) {
pktl = pkt->next;
av_free packet (&pkt—>pkt) ;
av_freep (&pkt) ;

}

q—>last pkt = NULL;

q—>first pkt = NULL;

g—>nb_packets = 0;

g-»size = 0;

SDL UnlockMutex (g—>mutex) ;

BEARBAA LG 25 T, FRATTRN “IE 587 o (R ITURFRATT 2 e B X N4«
AVPacket flush pkt;

main() {

av_init packet (&flush pkt);
flush pkt.data = “FLUSH”;

PUAE AT XA BA S v -

} else {
if (is—>audioStream >= 0) f{
packet queue flush (&is—>audioq);
packet queue put (&is—>audioq, &flush pkt);
}
if (is—>videoStream >= 0) {
packet queue flush (&is—>videoq) ;
packet queue put (&is—>videoq, &flush pkt);

}
}
is—>seek req = 0;

}



OGXEACRE B B S B35 /T decode thread H [ARHS FrBE K1) FAi I T & 4
packet_queue put BEA AR T HEER B H TXA 4

int packet queue put (PacketQueue *q, AVPacket *pkt) f{

AVPacketList *pktl;
if (pkt !'= &flush pkt && av_dup packet (pkt) < 0) {
return —1;

}

SR G AE A S TR AN ZE A2, FRATTLE packet_queue_get Ji 37 BRI FH R 2L

avcodec flush buffers:

if (packet queue get (&is—>audioqg, pkt, 1) < 0) {
return —1;

}

if (packet->data == flush pkt.data) f{
avcodec flush buffers(is—>audio_st—>codec) ;
continue;

}
A Be S A RE R 1 FE, HEGEE “audio” Hll “video” .
WUXHEE,  LETRAT G PR HAT] )3 T8 -

gce —o tutorialO7 tutorialO7.c —lavutil —lavformat —lavcodec —1z
-1m sdl-config ——cflags ——1libs

WR—F! AL ELMMEE T FIRIBATR B — AN sl ar 7, I8
K £ fmpeg AL /N A4 TUR A

8% 8: WAL

A48 E 1ibswscale

Ik ffmpeg M IN T : libswscale SRRAL BEER 4

(FORAERT T BRAEH img convert K4 RGB #4e /i YUV12, FRATTILAEAL 47 (1 4%
o W R AR AERI PR, i HFRARME B T MMX AR AR . A TE S, e
SEAAR B B (1) 77 2

TNV P SRR I FEA BR B sws scale. (H—FF8h, AT FEH—A
SwsContext IRk . XKL IRATHATAE 4L, RIGHOEALIHSS sws scale



BRI R TAE SQL R I T4 B B Bl 2 75 Py thon M 4 IR IA 50 regexp.
R XA LT3, FAMEH sws_getContext RREL, "By LEFRA TSI 58 B2 A 15y
5, BRATTREE R 58 PR v B, YIRS sURN AR B L el A% 20, [R] I i — S
WS HIbREG . ARG AR img_convert —#FERAEH] sws_scale p¥l, M
— AR FRATIE 45 12 SwsContext:

#include <{ffmpeg/swscale.h> // include the header!

int queue picture(VideoState *is, AVFrame *pFrame, double pts) {

static struct SwsContext *img convert ctx;

if (vp—>bmp) {
SDL LockYUVOverlay (vp—>bmp) ;

dst _pix fmt = PIX FMT YUV420P;

pict.datal0] = vp—>bmp—>pixels[0];
pict.datall] = vp—>bmp—>pixels[2];
pict.datal2] = vp—>bmp—>pixels[1];

pict. linesize[0] = vp—>bmp—>pitches[0];
pict. linesize[l] = vp—>bmp—>pitches[2];
pict. linesize[2] = vp—>bmp—>pitches[1];

// Convert the image into YUV format that SDL uses
if (img convert ctx == NULL) {
int w = is—>video st->codec—>width;
int h = is—>video st—>codec—>height;
img convert ctx = sws_getContext (w, h,
is—>video st—>codec—>pix_fmt,
w, h, dst pix fmt, SWS BICUBIC,
NULL, NULL, NULL);
if (img convert ctx == NULL) {
fprintf(stderr, “Cannot initialize the conversion context!\n”);
exit(1);
}
}

sws_scale(img convert ctx, pFrame—>data,
pFrame—>linesize, 0,
is—>video st—>codec—>height,



pict.data, pict.linesize);
BATHEH I 4E A i B T &I AL E o A BBIX iR ENTE 1ibswscale BB 4 o
KR, BAMGE T e FRATIFRIBES -

gce —o tutorialO8 tutorial08.c —lavutil —lavformat —lavcodec —1lz —1m
“sdl-config ——cflags ——libs

ZZ2IRATH C S R/0T 1000 47 1K) B S 3E TES T
AR, IR L FE A

AR BT 47

Aeaf 7 A LTRSS, (HEE e, AL TIRZ, H
SRR 2 20 I P e
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http://www. inb. uni—luebeck. de/ boehme/libavcodec update. html
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