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o1. <span style="font-size:18px;">f#f%: </span>
02.

03. #include <stdio.h>

04. #include <string.h>

05. #include <stdlib.h>

06.

07. #include <sys/time.h>

08.

09. #include "libavutil/avstring.h"
10. #include "libavformat/avformat.h"
11. #include "libavdevice/avdevice.h"
12. #include "libavutil/opt.h"

13. #include "libswscale/swscale.h"
14.

15. #define DECODED_AUDIO_BUFFER_SIZE 192000
16.

17. struct options

18. | {

19. int streamld;

20. int frames;

21. int nodec;

22. int bplay;

23. int thread_count;

24. int64_t 1lstart;

25. char finput[256];

26. char foutputl[256];

27. char foutput2[256];

28. }s

29.

30. int parse_options(struct options *opts, int argc, char** argv)
31. | {

32. int optidx;

33. char *optstr;

34.

35. if (argc < 2) return -1;

36.
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37. opts->streamId = -1;

38. opts->lstart = -1;

39. opts->frames = -1;

40. opts->foutputl[e] = 0;

41. opts->foutput2[e] = 0;

42. opts->nodec = 0;

43, opts->bplay = 0;

44, opts->thread_count = 0;

45. strcpy(opts->finput, argv[1]);

46.

47. optidx = 2;

48. while (optidx < argc)

49, {

50. optstr = argv[optidx++];

51. if (*optstr++ != '-') return -1;

52. switch (*optstr++)

53. {

54. case 's': //< stream id

55. opts->streamId = atoi(optstr);

56. break;

57. case 'f': //< frames

58. opts->frames = atoi(optstr);

59. break;

60. case 'k': //< skipped

61. opts->lstart = atoll(optstr);

62. break;

63. case 'o': //< output

64. strcpy(opts->foutputl, optstr);

65. strcat(opts->foutputl, ".mpg");

66. strcpy(opts->foutput2, optstr);

67. strcat(opts->foutput2, ".raw");

68. break;

69. case 'n': //decoding and output options

70. if (strcmp(“"dec", optstr) == @)

71. opts->nodec = 1;

72. break;

73. case 'p':

74. opts->bplay = 1;

75. break;

76. case 't':

77. opts->thread_count = atoi(optstr);

78. break;

79. default:

80. return -1;

81. }

82. }

83.

84. return 0;

85. | }

86.

87. void show_help(char* program)

88. | {

89. printf("Simple FFMPEG test program\n");

90. printf("Usage: %s inputfile [-sstreamid [-fframes] [-kskipped] [-ooutput_filename(withou
t extension)] [-ndec] [-p] [-tthread_count]]\n",

91. program);

92. return;

93. | }

94.

95. static void log_callback(void* ptr, int level, const char* fmt, va_list vl)

96. | {

97. vfprintf(stdout, fmt, vl);

98. | }

99.

100. /*

101. * audio renderer code (oss)

102. */

103. #include <sys/ioctl.h>
104. #include <unistd.h>
105. #include <fcntl.h>

106. #include <sys/soundcard.h>
107.

108. #define OSS_DEVICE "/dev/dsp@"
109.

110. struct audio_dsp

111. {

112. int audio_fd;

113. int channels;

114. int format;

115. int speed;

116. };

117. int map_formats(enum AvSampleFormat format)
118. {

119. switch(format)

120. {

121. case AV_SAMPLE_FMT_US:
122. return AFMT_U8;
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}
int

{

int

}
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case AV_SAMPLE_FMT_S16:
return AFMT_S16_LE;
default:
return AFMT_US;

set_audio(struct audio_dsp* dsp)

if (dsp-»audio_fd == -1)
{
printf("Invalid audio dsp id!\n");
return -1;
}
if (-1 == ioctl(dsp->audio_fd, SNDCTL_DSP_SETFMT, &dsp->format))
{
printf("Failed to set dsp format!\n");
return -1;
}

if (-1 == ioctl(dsp->audio_fd, SNDCTL_DSP_CHANNELS, &dsp->channels))

{
printf("Failed to set dsp format!\n");
return -1;

if (-1 == ioctl(dsp->audio_fd, SNDCTL_DSP_SPEED, &dsp->speed))
{

printf("Failed to set dsp format!\n");

return -1;

}

return 0;

play_pcm(struct audio_dsp* dsp, unsigned char *buf, int size)

if (dsp-»audio_fd == -1)

{
printf("Invalid audio dsp id!\n");
return -1;

}

if (-1 == write(dsp->audio_fd, buf, size))

{
printf(“"Failed to write audio dsp!\n");
return -1;

}

return @;

/* audio renderer code end */

/* video renderer code*/
#include <linux/fb.h>
#include <sys/mman.h>

#define FB_DEVICE "/dev/fbo"

enum pic_format

{

s

eYUV_420_Planer,

struct video_fb

{

s

int

int video_fd;

struct fb_var_screeninfo vinfo;
struct fb_fix_screeninfo finfo;
unsigned char *fbp;

AVFrame *frameRGB;

struct

{
int x;
int y;

} video_pos;

open_video(struct video_fb *fb, int x, int y)

int screensize;

fb->video_fd = open(FB_DEVICE, O_WRONLY);

if (fb->video_fd == -1) return -1;

if (ioctl(fb->video_fd, FBIOGET_FSCREENINFO, &fb->finfo)) return -2;

if (ioctl(fb->video_fd, FBIOGET_VSCREENINFO, &fb->vinfo)) return -2;

printf("video device: resolution %dx%d, %dbpp\n", fb->vinfo.xres, fb->vinfo.yres, fb->vinf
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screensize = fb->vinfo.xres * fb->vinfo.yres * fb->vinfo.bits_per_pixel / 8;

fb->fbp = (unsigned char *) mmap(@, screensize, PROT_READ|PROT_WRITE, MAP_SHARED, fb->vide

o_fd, @);

if (fb->fbp == -1) return -3;

if (x »>= fb->vinfo.xres || y >= fb->vinfo.yres)

{
return -4;

}

else

{
fb->video_pos.x
fb->video_pos.y

fb->frameRGB = avcodec_alloc_frame();
if (!fb->frameRGB) return -5;

return 0;

/* only 420P supported now */
int show_picture(struct video_fb *fb, AVFrame *frame, int width, int height, enum pic_format f

ormat)

{

Y5

struct SwsContext *sws;

int i;
unsigned char *dest;
unsigned char *src;

if (fb->video_fd == -1) return -1;
if ((fb->video_pos.x >= fb->vinfo.xres) || (fb->video_pos.y >= fb->vinfo.yres)) retur
n -2;

if (fb->video_pos.x + width > fb->vinfo.xres)

width = fb->vinfo.xres - fb->video_pos.x;

if (fb->video_pos.y + height > fb->vinfo.yres)

height = fb->vinfo.yres - fb->video_pos.y;

if (format == PIX_FMT_YUV420P)

sws = sws_getContext(width, height, format, width, height, PIX_FMT_RGB32, SWS_FAST_BIL

INEAR, NULL, NULL, NULL)
if (sws == 0)
{
return -3;

}

if (sws_scale(sws, frame->data, frame->linesize, @, height, fb->frameRGB->data, fb->fr

ameRGB->1linesize))

{

return -3;

dest = fb->fbp + (fb->video_pos.x+fb->vinfo.xoffset) * (fb->vinfo.bits_per_pixel/8) +
(fb->video_pos.y+fb->vinfo.yoffset) * fb->finfo.line_length;
for (i = @; i < height; i++)

memcpy (dest, src, width*4);

src += fb->frameRGB->1linesize[0];
dest += fb->finfo.line_length;

munmap(fb->fbp, fb->vinfo.xres * fb->vinfo.yres * fb->vinfo.bits_per_pixel / 8);

{
}
}
return 0;
}
void close_video(struct video_fb *fb)
{
if (fb->video_fd != -1)
{
close(fb->video_fd);
fb->video_fd = -1;
}
}

/* video renderer code end */

int main(int argc, char **argv)

{

H

AVFormatContext* pCtx

AVCodecContext *pCodecCtx

AVCodec *pCodec = @;
AVPacket packet;
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AVFrame *pFrame = 0;

FILE *fpol = NULL;

FILE *fpo2 = NULL;

int nframe;

int err;

int got_picture;

int picwidth, picheight, linesize;
unsigned char *pBuf;

int i;

int64_t timestamp;

struct options opt;

int usefo = ©;

struct audio_dsp dsp;

struct video_fb fb;

int dusecs;

float usecsl = 0;

float usecs2 = 0;

struct timeval elapsedl, elapsed2;
int decoded = 0;

av_register_all();

av_log_set_callback(log_callback);
av_log_set_level(50);

if (parse_options(&opt, argc, argv) < @ || (strlen(opt.finput)
{

show_help(argv[@]);

return 0;

err = avformat_open_input(&pCtx, opt.finput, 0, 0);
if (err < @)

HARFFMPEG API

= 0))

{
printf("\n->(avformat_open_input)\tERROR:\t%d\n", err);
goto fail;

}

err = avformat_find_stream_info(pCtx, ©);

if (err < @)

{
printf("\n->(avformat_find_stream_info)\tERROR:\t%d\n", err);
goto fail;

}

if (opt.streamId < @)

{
av_dump_format(pCtx, @, pCtx->filename, ©);
goto fail;

}

else

{

printf("\n extra data in Stream %d (%dB):", opt.streamId, pCtx->streams[opt.streamId]-
>codec->extradata_size);

for (i = @; i < pCtx->streams[opt.streamId]->codec->extradata_size; i++)

{
if (i%16 == @) printf("\n");

printf("%2x ", pCtx->streams[opt.streamId]->codec->extradata[i]);

}
/* try opening output files */
if (strlen(opt.foutputl) && strlen(opt.foutput2))
{
fpol = fopen(opt.foutputl, "wb");
fpo2 = fopen(opt.foutput2, "wb");
if (!fpol || !fpo2)

{
printf("\n->error opening output files\n");
goto fail;
}
usefo = 1;
}
else
{
usefo = 0;
}
if (opt.streamId >= pCtx->nb_streams)
{
printf("\n->StreamId\tERROR\n");
goto fail;
}
if (opt.lstart > 0)
{
err = av_seek_frame(pCtx, opt.streamId, opt.lstart, AVSEEK_FLAG_ANY);
if (err < @)
{
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376. printf("\n->(av_seek_frame)\tERROR:\t%d\n", err);

377. goto fail;

378. }

379. }

380.

381. /* for decoder configuration */

382. if ('opt.nodec)

383. {

384. /* prepare codec */

385. pCodecCtx = pCtx->streams[opt.streamId]->codec;

386.

387. if (opt.thread_count <= 16 && opt.thread_count > 0 )

388. {

389. pCodecCtx->thread_count = opt.thread_count;

390. pCodecCtx->thread_type = FF_THREAD_FRAME;

391. }

392. pCodec = avcodec_find_decoder(pCodecCtx->codec_id);

393. if (!pCodec)

394, {

395. printf("\n->can not find codec!\n");

396. goto fail;

397. }

398. err = avcodec_open2(pCodecCtx, pCodec, @);

399. if (err < @)

400. {

401. printf("\n->(avcodec_open)\tERROR:\t%d\n", err);

402. goto fail;

403. }

404. pFrame = avcodec_alloc_frame();

405.

406. /* prepare device */

407. if (opt.bplay)

408. {

409. /* audio devices */

410. dsp.audio_fd = open(O0SS_DEVICE, O_WRONLY);

411. if (dsp.audio_fd == -1)

412. {

413. printf("\n-> can not open audio device\n");

414, goto fail;

415. }

416. dsp.channels = pCodecCtx->channels;

417. dsp.speed = pCodecCtx->sample_rate;

418. dsp.format = map_formats(pCodecCtx->sample_fmt);

419. if (set_audio(&dsp) < @)

420. {

421. printf(“\n-> can not set audio device\n");

422. goto fail;

423. }

424, /* video devices */

425, if (open_video(&fb, @, @) != @)

426. {

427. printf("\n-> can not open video device\n");

428. goto fail;

429. }

430. }

431. }

432.

433. nframe = 0;

434. while(nframe < opt.frames || opt.frames == -1)

435. {

436. gettimeofday(&elapsedl, NULL);

437. err = av_read_frame(pCtx, &packet);

438. if (err < @)

439. {

440. printf("\n->(av_read_frame)\tERROR:\t%d\n", err);

441. break;

442. }

443, gettimeofday(&elapsed2, NULL);

444, dusecs = (elapsed2.tv_sec - elapsedl.tv_sec)*1000000 + (elapsed2.tv_usec - elapsedl.t
v_usec);

445, usecs2 += dusecs;

446. timestamp = av_rescale_q(packet.dts, pCtx->streams[packet.stream_index]->time_base, (A
VRational){1, AV_TIME_BASE});

447, printf("\nFrame No %5d stream#%d\tsize %6dB, timestamp:%611d, dts:%611ld, pts:%611
d, ", nframe++, packet.stream_index, packet.size,

448. timestamp, packet.dts, packet.pts);

449,

450. if (packet.stream_index == opt.streamId)

451, {

452. #if ©

453. for (i = @; i < 16; /*packet.size;*/ i++)

454, {

455, if (i%16 == @) printf("\n pktdata: ");

456. printf("%2x ", packet.data[i]);

457. }

458. printf("\n");

459, #endif
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460. if (usefo)

461. {

462. fwrite(packet.data, packet.size, 1, fpol);

463. fflush(fpol);

464. }

465.

466. if (pCtx->streams[opt.streamId]->codec->codec_type == AVMEDIA_TYPE_VIDEO && !opt.n
odec)

467. {

468. picheight = pCtx->streams[opt.streamId]->codec->height;

469. picwidth = pCtx->streams[opt.streamId]->codec->width;

470.

471. gettimeofday(&elapsedl, NULL);

472. avcodec_decode_video2(pCodecCtx, pFrame, &got_picture, &packet);

473. decoded++;

474, gettimeofday(&elapsed2, NULL);

475. dusecs = (elapsed2.tv_sec - elapsedl.tv_sec)*1000000 + (elapsed2.tv_usec - ela
psedl.tv_usec);

476. usecsl += dusecs;

477.

478. if (got_picture)

479. {

480. printf("[Video: type %d, ref %d, pts %11d, pkt_pts %11d, pkt_dts %11
d]",

481. pFrame->pict_type, pFrame->reference, pFrame->pts, pFrame->pkt_pt
s, pFrame->pkt_dts);

482.

483. if (pCtx->streams[opt.streamId]->codec->pix_fmt == PIX_FMT_YUV420P)

484, {

485. if (usefo)

486. {

487. linesize = pFrame->linesize[0];

488. pBuf = pFrame->data[e];

489. for (i = @; i < picheight; i++)

490. {

491. fwrite(pBuf, picwidth, 1, fpo2);

492. pBuf += linesize;

493, }

494,

495, linesize = pFrame->linesize[1];

496. pBuf = pFrame->data[1];

497. for (i = @; i < picheight/2; i++)

498. {

499. fwrite(pBuf, picwidth/2, 1, fpo2);

500. pBuf += linesize;

501. }

502.

503. linesize = pFrame->linesize[2];

504. pBuf = pFrame->data[2];

505. for (i = @; i < picheight/2; i++)

506. {

507. fwrite(pBuf, picwidth/2, 1, fpo2);

508. pBuf += linesize;

509. }

510. fflush(fpo2);

511. }

512.

513. if (opt.bplay)

514, {

515. /* show picture */

516. show_picture(&fb, pFrame, picheight, picwidth, PIX_FMT_YUV420P);

517. }

518. }

519. }

520. av_free_packet(&packet);

521. }

522. else if (pCtx->streams[opt.streamId]->codec->codec_type == AVMEDIA_TYPE_AUDI
0 && !opt.nodec)

523, {

524. int got;

525.

526. gettimeofday(&elapsedl, NULL);

527. avcodec_decode_audio4(pCodecCtx, pFrame, &got, &packet);

528. decoded++;

529. gettimeofday(&elapsed2, NULL);

530. dusecs = (elapsed2.tv_sec - elapsedl.tv_sec)*1000000 + (elapsed2.tv_usec - ela
psedl.tv_usec);

531. usecsl += dusecs;

532.

533. if (got)

534, {

535. printf("[Audio: %5dB raw data, decoding time: %d]", pFrame->linesize[@], d
usecs);

536. if (usefo)

537. {

538. fwrite(pFrame->data[@], pFrame->linesize[@], 1, fpo2);

539. fflush(fpo2);
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540. }

541. if (opt.bplay)
542. {

543. play_pcm(&sp, pFrame->data[@], pFrame->linesize[@]);
544, }

545, }

546. }

547. }

548. }

549.

550. if (lopt.nodec && pCodecCtx)

551. {

552. avcodec_close(pCodecCtx);

553. }

554.

555. printf("\n%d frames parsed, average %.2f us per frame\n", nframe, usecs2/nframe);
556. printf("%d frames decoded, average %.2f us per frame\n", decoded, usecsl/decoded);
557.

558. fail:

559. if (pCtx)

560. {

561. avformat_close_input(&pCtx);
562. }

563. if (fpol)

564. {

565. fclose(fpol);

566. }

567. if (fpo2)

568. {

569. fclose(fpo2);

570. }

571. if (!pFrame)

572. {

573. av_free(pFrame);

574. }

575. if (lusefo && (dsp.audio_fd != -1))
576. {

577. close(dsp.audio_fd);

578. }

579. if (lusefo && (fb.video_fd != -1))
580. {

581. close_video(&fb);

582. }

583. return 0;

584. }
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[cpp]

o1. typedef struct AvVCodecContext {

02.
03.
04.
05.
06.
7.
08.
09.
10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

* some codecs need / can use extradata like Huffman tables.

*

*

*

*

*

*

* - encoding: Set/allocated/freed by libavcodec.

mjpeg: Huffman tables
rv10: additional flags

* - decoding: Set/allocated/freed by user.

*/
uint8_t *extradata;
int extradata_size;
/**

mpeg4: global headers (they can be in the bitstream or here)
The allocated memory should be FF_INPUT_BUFFER_PADDING_SIZE bytes larger
than extradata_size to avoid prolems if it is read with the bitstream reader.

* This is the fundamental unit of time (in seconds) in terms

* of which frame timestamps are represented. For fixed-fps content,

* timebase should be 1/framerate and timestamp increments should be

* identically 1.

* - encoding: MUST be set by user.

* - decoding: Set by libavcodec.

*/

AVRational time_base;

/* video only */
/**

* picture width / height.
* - encoding: MUST be set by user.

* - decoding: Set by libavcodec.

* Note: For compatibility it is possible to set this instead of
* coded_width/height before decoding.

*/
int width, height;
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38.
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41.
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52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
1e1.
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103.
104.
105.
106.

ed
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/* audio only */
int sample_rate; ///< samples per second
int channels; ///< number of audio channels

/%%
* audio sample format

* - encoding: Set by user.

* - decoding: Set by libavcodec.

*/

enum SampleFormat sample_fmt; ///< sample format

/* The following data should not be initialized. */
/**

* Samples per packet, initialized when calling 'init'.
*/

int frame_size;

int frame_number; ///< audio or video frame number

char codec_name[32];
enum AVMediaType codec_type; /* see AVMEDIA_TYPE_xxx */
enum CodecID codec_id; /* see CODEC_ID_xxx */

/**

*

fourcc (LSB first, so "ABCD" -> ('D'<<24) + ('C'<<16) + ('B'<<8) + 'A').

This is used to work around some encoder bugs.

A demuxer should set this to what is stored in the field used to identify the codec.
If there are multiple such fields in a container then the demuxer should choose the on

*

*

*

*

which maximizes the information about the used codec.

If the codec tag field in a container is larger then 32 bits then the demuxer should
remap the longer ID to 32 bits with a table or other structure. Alternatively a new
extra_codec_tag + size could be added but for this a clear advantage must be demonstrat

*

*

*

*

first.

* - encoding: Set by user, if not then the default based on codec_id will be used.

* - decoding: Set by user, will be converted to uppercase by libavcodec during init.
*/

unsigned int codec_tag;

* Size of the frame reordering buffer in the decoder.
* For MPEG-2 it is 1 IPB or @ low delay IP.

* - encoding: Set by libavcodec.

* - decoding: Set by libavcodec.

*/

int has_b_frames;

/**

* number of bytes per packet if constant and known or ©
* Used by some WAV based audio codecs.

*/

int block_align;

/**

* bits per sample/pixel from the demuxer (needed for huffyuv).
* - encoding: Set by libavcodec.

* - decoding: Set by user.

*/

int bits_per_coded_sample;

} AvCodecContext;

It sl i Hlibaveodec, X HME B H B A H AT YIAAML: B L A FFMPEGE, 1X #4505 B il Havformat_ope
n_inputfllavformat_find_stream_info [ % Fro4E SCA 1 S5 S8 S IR A 10 S 384 S 8 ) U A o 0 rb J LA 1 B3 R S

e

1. extradata/extradata_size: X/ bufferdi 4775 1 i 4% v] gt = H B MASME B, fEav_read_framedtiz. —Hokit, o
S8, FRLAME R demuxer fE S HUS Rk 45 BNHHiE & it extradata, JLIk, Wifdemuxer A HUx AN 314, Hulnnlfg
TE S AR LB A A G G A5 S5, UKL (¥ parser 23 4k 45 I\ T AR 52 FH HOR IO BA rh 4k 4 T 4R . 1A R BIEAT
BOME BT, XA bufferdiél Ay,

2. time_base:
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3
4.
5
6
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. width/height: HLAIK 56 RIS o

sample_rate/channels: ¥ Ml ({1 R AE R FEESCH -

AVStream

. sample_fmt: 41 R4 RAEHE .
. codec_name/codec_type/codec_id/codec_tag: i IfE E .

AR — MR, E LR

o1.
02.
03.
04.
05.
06.
7.
08.
09.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.

FEIR AR LN, Herh RER S A T DA Hravformat_open_input 4 Soff Sk S B, S04 BT Sl i favforma

[cpp]

typedef struct AvStream {

#i

£

int index; /**< stream index in AVFormatContext */
int id; /**< format-specific stream ID */
AVCodecContext *codec; /**< codec context */
/%%
* Real base framerate of the stream.
* This is the lowest framerate with which all timestamps can be
* represented accurately (it is the least common multiple of all
* framerates in the stream). Note, this value is just a guess!
* For example, if the time base is 1/90000 and all frames have either
* approximately 3600 or 1800 timer ticks, then r_frame_rate will be 50/1.
*/
AVRational r_frame_rate;

/%%
* This is the fundamental unit of time (in seconds) in terms
* of which frame timestamps are represented. For fixed-fps content,
* time base should be 1/framerate and timestamp increments should be 1.
*/

AVRational time_base;

* Decoding: pts of the first frame of the stream, in stream time base.
* Only set this if you are absolutely 100% sure that the value you set
* it to really is the pts of the first frame.

* This may be undefined (AV_NOPTS_VALUE).

* @note The ASF header does NOT contain a correct start_time the ASF

* demuxer must NOT set this.

*/

int64_t start_time;

/**

* Decoding: duration of the stream, in stream time base.

* If a source file does not specify a duration, but does specify

* a bitrate, this value will be estimated from bitrate and file size.
*/

int64_t duration;

LIBAVFORMAT_VERSION_INT < (53<<16)
char language[4]; /** ISO 639-2/B 3-letter language code (empty string if undefined) */

#endif

/* av_read_frame() support */
enum AVStreamParseType need_parsing;
struct AVCodecParserContext *parser;

/* av_seek_frame() support */

AVIndexEntry *index_entries; /**< Only used if the format does not
support seeking natively. */

int nb_index_entries;

unsigned int index_entries_allocated_size;

int64_t nb_frames; ///< number of frames in this stream if known or @

/**
* Average framerate
*/
AVRational avg_frame_rate;

} AvStream;

t_find_stream_infois i f&% # fihith ik — D3R HL:
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1.

index/id: indexXf MRt G|, XECF R A SR, HAEindex ] LLAMAVFormatContext::streams & H1 % 5] #|i%
Yis MdUDZR R, 0T AR A 28 . Bkt FMPEG TSI, idak pid.

2. time_base: AN IIAEAE, & ANSRE, 0 P A M pts A dts #0RE LU AN ) BRI . @, i av_rescal
e/av_rescale_qRJ LA ILAN [ i ] v 10 46t
3. start_time: AL (], CAFHI AR HE 9 Bz, 8% 2R 5 — M hifpts.
4. duration: LA ], DLIAT AR IR [R) R VD S
5. need_parsing: *fiZiiiparsingid F ¥ 45 k.
6. nb_frames: i H .
7. r_frame_rate/framerate/avg_frame_rate: WiZAHI%.
8. codec: {fRFZIiA M [JAVCodecContext4ifd, i flavformat_open_inputif 4 /..
9. parser: 151N M IAVCodecParserContext&5#, ifiJflavformat_find_stream_infolif 4= /. .
AVFormatContext
G AREIR T — AR SO BRI A BRI AAE S, 58 LT
[cpp]
o1. typedef struct AVFormatContext {
02. const AVClass *av_class; /**< Set by avformat_alloc_context. */
03. /* Can only be iformat or oformat, not both at the same time. */
04. struct AVInputFormat *iformat;
05. struct AVOutputFormat *oformat;
06. void *priv_data;
07. ByteIOContext *pb;
08. unsigned int nb_streams;
09. AVStream *streams[MAX_STREAMS];
10. char filename[1024]; /**< input or output filename */
11. /* stream info */
12. int64_t timestamp;
13. #if LIBAVFORMAT_VERSION_INT < (53<<16)
14. char title[512];
15. char author[512];
16. char copyright[512];
17. char comment[512];
18. char album[512];
19. int year; /**< ID3 year, @ if none */
20. int track; /**< track number, @ if none */
21. char genre[32]; /**< ID3 genre */
22. #endif
23.
24. int ctx_flags; /**< Format-specific flags, see AVFMTCTX_xx */
25. /* private data for pts handling (do not modify directly). */
26. /** This buffer is only needed when packets were already buffered but
27. not decoded, for example to get the codec parameters in MPEG
28. streams. */
29. struct AVPacketList *packet_buffer;
30.
31. /** Decoding: position of the first frame of the component, in
32. AV_TIME_BASE fractional seconds. NEVER set this value directly:
33. It is deduced from the AVStream values. */
34. int64_t start_time;
35. /** Decoding: duration of the stream, in AV_TIME_BASE fractional
36. seconds. Only set this value if you know none of the individual stream
37. durations and also dont set any of them. This is deduced from the
38. AVStream values if not set. */
39. int64_t duration;
40. /** decoding: total file size, @ if unknown */
41. inte4_t file_size;
42. /** Decoding: total stream bitrate in bit/s, @ if not
43. available. Never set it directly if the file_size and the
44, duration are known as FFmpeg can compute it automatically. */
45. int bit_rate;
46.
47. /* av_read_frame() support */
48. AVStream *cur_st;
49. #if LIBAVFORMAT_VERSION_INT < (53<<16)
50. const uint8_t *cur_ptr_deprecated;
51. int cur_len_deprecated;
52. AVPacket cur_pkt_deprecated;
53. #endif
54.
55. /* av_seek_frame() support */
56. int64_t data_offset; /** offset of the first packet */
57. int index_built;
58.
59. int mux_rate;
60. unsigned int packet_size;
61. int preload;
62. int max_delay;
63.
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64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.

75.

76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
1e1.
102.
103.
104.
105.
106.
107.
108.
109.
1le.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
13e.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.

#define AVFMT_NOOUTPUTLOOP -1

#define AVFMT_INFINITEOUTPUTLOOP ©
/** number of times to loop output
int loop_output;

int flags;
#define AVFMT_FLAG_GENPTS 0x0001
uture frames.
#define AVFMT_FLAG_IGNIDX 0x0002
#define AVFMT_FLAG_NONBLOCK 0x0004
#define AVFMT_FLAG_IGNDTS 0x0008
#define AVFMT_FLAG_NOFILLIN 0x0010
turn what is stored in the container
#define AVFMT_FLAG_NOPARSE 0x0020

G_NOFILLIN as the fillin code works on

Pf#FFMPEG API

in formats that support it */

///< Generate missing pts even if it requires parsing f

///< Ignore index.

///< Do not block when reading packets from input.

///< Ignore DTS on frames that contain both DTS & PTS
///< Do not infer any values from other values, just re

///< Do not use AVParsers, you also must set AVFMT_FLA
frames and no parsing -> no frames. Also seeking to fra

mes can not work if parsing to find frame boundaries has been disabled

#define AVFMT_FLAG_RTP_HINT 0x0040

int loop_input;

///< Add RTP hinting to the output file

/** decoding: size of data to probe; encoding: unused. */

unsigned int probesize;

/**

* Maximum time (in AV_TIME_BASE units) during which the input should
* be analyzed in avformat_find_stream_info().

*/
int max_analyze_duration;

const uint8_t *key;
int keylen;

unsigned int nb_programs;
AVProgram **programs;

/**

* Forced video codec_id.

* Demuxing: Set by user.

*/

enum CodecID video_codec_id;
/**

* Forced audio codec_id.

* Demuxing: Set by user.

*/

enum CodecID audio_codec_id;
/%%

* Forced subtitle codec_id.
* Demuxing: Set by user.

*/

enum CodecID subtitle_codec_id;

/**

* Maximum amount of memory in bytes to use for the index of each stream.

* If the index exceeds this size,

*

*

*

*

this.
muxing : unused
demuxing: set by user

*

*

*/
unsigned int max_index_size;

/**

entries will be discarded as

needed to maintain a smaller size. This can lead to slower or less
accurate seeking (depends on demuxer).
Demuxers for which a full in-memory index is mandatory will ignore

* Maximum amount of memory in bytes to use for buffering frames
* obtained from realtime capture devices.

*/
unsigned int max_picture_buffer;

unsigned int nb_chapters;
AVChapter **chapters;

/**
* Flags to enable debugging.
*/
int debug;
#define FF_FDEBUG_TS 0x0001

/x*

* Raw packets from the demuxer, prior to parsing and decoding.
* This buffer is used for buffering packets until the codec can
* be identified, as parsing cannot be done without knowing the

* codec.
*/

struct AVPacketList *raw_packet_buffer;
struct AVPacketList *raw_packet_buffer_end;

struct AVPacketList *packet_buffer_

end;
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147.

148. AVMetadata *metadata;

149.

150. /**

151. * Remaining size available for raw_packet_buffer, in bytes.
152. * NOT PART OF PUBLIC API

153. */

154. #define RAW_PACKET_BUFFER_SIZE 2500000

155. int raw_packet_buffer_remaining_size;

156.

157. /**

158. * Start time of the stream in real world time, in microseconds
159. * since the unix epoch (00:00 1st January 1970). That is, pts=0
160. * in the stream was captured at this real world time.

161. * - encoding: Set by user.

162. * - decoding: Unused.

163. */

164. int64_t start_time_realtime;

165. } AVFormatContext;

IX/EFFMpeg i N EEAH NG, SR AT A SS IR, D BRI AR A R . S

nb_streamsfiistreams i % 7~ AVStream 45 45 £ S 416 & 1 BT A R GERR A A 5

iformatfloformati& a1 %} B [y demuxer fimuxersE £t

pb U4 [ — AN i )2 #4152 5 (1) BytelOContext ) .

start_time#llduration & M streams 411 % /N AVStream HHHE BT H 19 2 A SCAF IS AA IS IR B, LARD Ay 2847

W, XA K davformat_open_inputft 4 BB LR AT IR ) R G . (R, WAUA R A H Calizaii, W
TR ARG R ) — e p A B —— 1 R A SR B TS, 2 S B R EER o DUT O  ERORE:

probesize

mux_rate

packet_size

flags
max_analyze_duration
key

max_index_size
max_picture_buffer
max_delay

AVPacket

AVPacketi Y fEavcodec.h#, #1F:

[cpp]
o1. typedef struct AvPacket {
02. /**
03. * Presentation timestamp in AvVStream->time_base units; the time at which

04. * the decompressed packet will be presented to the user.

05. * Can be AV_NOPTS_VALUE if it is not stored in the file.

06. * pts MUST be larger or equal to dts as presentation cannot happen before
07. * decompression, unless one wants to view hex dumps. Some formats misuse
08. * the terms dts and pts/cts to mean something different. Such timestamps
09. * must be converted to true pts/dts before they are stored in AVPacket.
10. */

11. int64_t pts;

12. /**

13. * Decompression timestamp in AVStream->time_base units; the time at which
14. * the packet is decompressed.

15. * Can be AV_NOPTS_VALUE if it is not stored in the file.

16. */

17. int64_t dts;

18. uint8_t *data;

19. int size;

20. int  stream_index;

21. int  flags;

22. /%%

23. * Duration of this packet in AVStream->time_base units, @ if unknown.

24. * Equals next_pts - this_pts in presentation order.

25. */

26. int  duration;

27. void (*destruct)(struct AvPacket *);

28. void ‘*priv;

29. int64_t pos; ///< byte position in stream, -1 if unknown
30.

31. /**

32. * Time difference in AVStream->time_base units from the pts of this
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33. * packet to the point at which the output from the decoder has converged
34. * independent from the availability of previous frames. That is, the
35. * frames are virtually identical no matter if decoding started from

36. * the very first frame or from this keyframe.

37. * Is AV_NOPTS_VALUE if unknown.

38. * This field is not the display duration of the current packet.

39. *

40. * The purpose of this field is to allow seeking in streams that have no
41. * keyframes in the conventional sense. It corresponds to the

42. * recovery point SEI in H.264 and match_time_delta in NUT. It is also
43, * essential for some types of subtitle streams to ensure that all

44, * subtitles are correctly displayed after seeking.

45. */

46. int64_t convergence_duration;

47. } AvPacket;

FFMPEG(# TIAVPacketk ¥ /7 S 2 J5 « RIS Z 1T MIBEAKEE (—ASE AL, — A% RIINGEE (D
B ORI AR, AR o Hor

dts TR ARAGET [HE, ptsFRom Somm (B, BT A AL T S A A 1 B 1 B A
stream_index#s i BT @ AT I R 5 5

data WEHEZE I XIS, size WK

duration AR IO, A5 LLIT R BT AR HeF 18] 50 A 47 5

POS TR ZHE L BEAARUE (1) 2 I % 15

destruct TR 22 IX 1 ef R s

flagsybratel, v, AN E RN IZEHRZ SR

AVPacket4i A & g4 284, e fii i datapl i 5] I SEPR AR 201X o X ANZE X85 /& Hiav_new_packetf & (1), {Hibn]
e HFFMPEGHIAPIGIZ (fnav_read_frame) . 45 ANAVPacketéh 1 (1 5 42 i X AN FE g8 I, 35575 B i3 flav_free_pa
cketBjil. av_free_packetil Fll (/2 45 M1k A B [l destruct i B, & IIMEA BRI L: 1)av_destruct_packet_nofreent0; 2)a
v_destruct_packet, 1, 1)UL datafsize (IEIHOM E, 02) 4 2 EUE B ZE 0 X

FEMPEG 4 ¥ FH AVPacket 4l 1 £ 37 gz X Ze i, A4t flkdestructefi £, aiRFFMPEGH & B C 49 220X, ¥4 destru
cti¥ Nav_destruct_packet_nofree, il iiflav_free_packeti FRZE ! X I I A FEME 4G B MG W RFFMPEGH B45% 22 v X 4
A&, U destruct® vav_destruct_packet, Fon'EREMHPIR. AL, WM A E Bk — A FFMPEG
PRI [ AVPacket4s i, f i ifl Flav_dup_packet3F 4742 X i e e, ks AL A 28 X REWS 4R T AVPacket, LAt 42
TRIX A2 5 3 RO % . av_dup_packet2: ydestructfi £ Jyav_destruct_packet_nofreelfJAVPacket#i d — M2 X, $A
St R R X EE P DL B H b X, BdatalI N HT R X ik, [FI idestructi 4l yav_destruct_packet.

ENY RG-S
I )5 S T S22 A TR

0 ) H BT R 2 BRI, RER DRI R Z A B R 6 R o RSP A PIE, —RIMARD, HEBUES R AIE
AN A IR TR G 2R, AT BRI R, 2 ORI R W ST — B 73— SRR 20, 1 BT 552 PRAIEA R AT
IR I RISE R, B [R% & (lipsync) o

Xof T I8 5 2 1 A, [ 5 U (R AT ] LR R (0 AT, T DOKEB R4S S (TR B LL A2 B TS0 i3 (header) ,
AVI{fihdrl List. MP4[¥imoov box, A —FiHX & 44 177 =K I )45 SR N BEAR M, WIMPEG TS#IReal video, X
77 SR LLAR BRAR SR AR R AR, 7 R A 0k G ] 2 3 R e I TS

FFMPEGZ: 9 — /MU (14T LI (M AR4E,  USEA RO SR LR A RPN S AFRSEA PR, —F2DTS, FROIMRID (]
FR%E, 53— MAREPTS, FOMEIRI AR . X T A E R UL, XPTANRIGRRE AR, (AU T R i o, ol TR 173
FITEA, it RDTSHPTSIA—H.

T TR A -

Eigxm: 1 P P P P P P... I P P
DTS: 0 1 2 3 4 5 6.. 100101 102
PTS: 0 1 2 3 4 5 6.. 100101 102

AR TR T 5 0L«

E{4%%: 1 P B B P B B... T P B
DTS: 0 1 2 3 4 5 6... 100101 102
PTS: 0 3 1 2 6 4 5... 100104 102

Xt A TR 1 e 38R TR AR A MR A, ACRUES G s () LG Ay s gt 7«
fRIEgsAN: T P B B P B B
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(DTS)
(PTS)

Pf#FFMPEG API

o 1 2 3 4 5 6
o 3 1 2 6 4 5

fRegsmE: X 1 B B P B B P

(PTS)

X 0 1 2 3 4 5 6

LN RN SNFEIRIE

it i FHavformat_find_stream_info, 22 445 FH AT UM AVF ormatContextif 5 o G B A F a5 E 32 3 S i) K
FTFUAI ], A EA 5 IR SR I HE 3 RSO R R/ o i )4 R 1 PR AV_TIME_BASE: fb.

o1.

[cpp]

typedef struct AVFormatContext {

/** Decoding: position of the first frame of the component, in
AV_TIME_BASE fractional seconds. NEVER set this value directly:
It is deduced from the AVStream values. */

int64_t start_time;

/** Decoding: duration of the stream, in AV_TIME_BASE fractional
seconds. Only set this value if you know none of the individual stream
durations and also dont set any of them. This is deduced from the
AVStream values if not set. */

int64_t duration;

/** decoding: total file size, @ if unknown */

int64_t file_size;

/** Decoding: total stream bitrate in bit/s, @ if not
available. Never set it directly if the file_size and the
duration are known as FFmpeg can compute it automatically. */

int bit_rate;

} AVFormatContext;

LA b4 e AR A A R, 35 T FFMpeg i e (M4 5 2R H B B B A L e, e

1.
02.
03.
04.

APIs

[cpp]

LONG GetDuratioin(IntfXx*);
LONG GetStartTime(IntfX*);
LONG GetFileSize(IntfX*);
LONG GetBitRate(Intfx*);

avformat_open_input

int avformat open_input (AVFormatContext **ic_ptr, const char *filename, AVInputFormat *fmt, AVDictionary **optio

ns);

avformat_open_input5g i MT 4% :

1 ATIF A SCFEURL, BT U IR 2 i AT BT 4A 1L -
2. MM BRSO E AR5 E, BB AVFormatContext4 #1178 H (S 7 B, IR UG SN R AR i 2 L AVStre
m&ifi.

AN SISO S A S S R IR IR R R T

DRI/ Z AR (novie. mkv)

JRARIAE 1

JR a6
JR bR
JR Ui
UG

(h. 264 video)

(aac audio for Chinese)
(aac audio for english)
(Chinese Subtitle)
(English Subtitle)

KTMASHL

ic_ptr, iXfE—AMEIESEE S, F TR Favformat_open_input/ #i4i% )— /N AVF ormatContexts #4 {4 .
filename, 84 .
fmt, FT SR e i N SO 3, R ) A sh A ks

options
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2016/12/6 Pf#FFMPEG API
TXA BRHOE I AT 2 A SO SR Y Sk A5 B S SRR B EUR, REREIRIUR 05 2 MR T30 . IR ARAD SR A0(5 B, (0 TAEAT—
il 22 B AR SR AR5 AR A AT BT, T ELAS (5] ) 25 S A 1 A 0T Sk A5 R S B AN IR AR ], BEANX e AR 7™ A 2 A
NG Ik R, LI MEOF A RIERW IR A FZNE S, XM T, NFHZEHES M avforma

t_find_stream_info.

avformat_find_stream_info

int avformat find stream info(AVFormatContext *ic, AVDictionary *¥options);
XA PR L B TSRO N T 2 2 4, ¥ E Flic—streams(i]—codect}t.

T S 25 B A N G AR 28 2R R D, IR S A E L AEavutils.hHllavcodec.heb (ks :

[cpp]
o1. enum AVMediaType {
02. AVMEDIA_TYPE_UNKNOWN = -1,
03. AVMEDIA_TYPE_VIDEO,
04. AVMEDIA_TYPE_AUDIO,
05. AVMEDIA_TYPE_DATA,
06. AVMEDIA_TYPE_SUBTITLE,
07. AVMEDIA_TYPE_ATTACHMENT,
08. AVMEDIA_TYPE_NB
09. };
10. enum CodecID {
11. CODEC_ID_NONE,
12.
13. /* video codecs */
14. CODEC_ID_MPEG1VIDEO,
15. CODEC_ID_MPEG2VIDEO, ///< preferred ID for MPEG-1/2 video decoding
16. CODEC_ID_MPEG2VIDEO_XVMC,
17. CODEC_ID_H261,
18. CODEC_ID_H263,
19.
20. };

R, IR SRR R R S AT ER MM B, T avformat_open_inputBITT LS EIR AN S5, H S R 3R R Klavfor
mat_open_input/GiZIRIUEA], X —{E %4 thavformat_find_stream_infoe .

FCVGE BRI A BRI IG5 PR 2% (0 I R e
BEAN, T A A IR T A

1. RFEE,
2. FHIEHL,

3. 5,

4. WK G TR 42 D

XTI RS &% W2

1. BBRA,
2. R A Bpg s

av_read_frame
int av_read frame (AVFormatContext *s, AVPacket *pkt) ;

XA T A Z AR SR 882 AT b S B AR s, SRE $dE FHAVPacketé HIpktUR AT . 6 T35 A, 4 L2 [ 52 te
i, Nipkth R8s — AN E AT R AR HRE A, T pktrh 34 — AN X FASEE, pktrh s — A
Wi FEEEE A A RS, AU av_free_packetBETpkt/iT di ¥ U6 .

i3t pkt—stream_index ] LA F SR A GEAKE 1AL, MRS Bl o8 SR S ) AR #3047 i SR AL FEL .
av_seek_frame

int av_seek frame(AVFormatContext *s, int stream index, int64 t timestamp, int flags);
TXA bR O 1 SO RS R 5 i A SEBUR RSO ROBENL VG ], SR BA T =Fh 5 5

SET IS A BE RS ) FLAT 5 R A SR S T e BN A s (i ] A B, 2 5 Fav_read_framelff g% i i
VAR 2845 - 4y s I ) A RO AR R, R P S A F RS R . DRIB SRR

BT SO IBEHLYT ). M T E SR A seek R 3, timestamp th A ST RS .

FEF WS BEHLT I timestamp 9 EE 5 1] (O A EAR S
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KTBH:

s: s=/MAVFormatContextig4l, #l/avformat_open_inputii [a] (A8 4544

stream_index: & HARTL, W0HEIET IR FIBEALUT IR, 0 EE =SS Etimestamplg AL BRI I I [R) SEHE BT SR
G, AR T AR 2 BRI BRI, FEMPEG2 #2 R I 50 TR B I 1A, bR, timestamp 547 AV_TIME_BA
SE ()

timestamp: I FR%E, FEALE T AL S4.

flags: &7\, AVSEEK_FLAG_BYTEX ¥+ 7 1ifW#, AVSEEK_FLAG_FRAMEZ /REEFWiy, FHeRomsE+ .

av_close_input_file

void av_close_input_file (AVFormatContext *s);
KA — AR S BEIBCRTE, SGAELIO.
avcodec_find_decoder

AVCodec *avcodec find decoder (enum CodecID id);

AVCodec *avcodec find decoder by name(const char *name) ;

R4 45 7€ [Fcodec id B3 44 B F 48 P48 3 F 3R 8] — A~ AVCodecs 14 (145 £
avcodec_open

int avcodec open(AVCodecContext *avctx, AVCodec *codec) ;

R B B 4 N AV Codecti & F kb AVCodecContext4i i . 761 FliZ BB /i, 75 215 561 faveodec_alloc_context it —
~AVCodecContext&h 14, ki Favformat_open_inputik B A4 s oot b7 A I AVCodecContext 4l i4); L4475 Bl i av
codec_find_decoder3E{AVCodecZsH

X B HOR R UG L AR 45 o

avcodec_decode_video2

360doc i mEr i Wik RIGEPE A ki e

RS — /ML . got_picture_ptriim & 75 A IR AL BdE f
i NEAEEAVPacket 4 M, it AR fEAVFrame Z5 /4 # . AVFrame 2 i X fEavcodec. h A i) — i 4544«

typedef struct AVFrame {
FF_COMMON_FRAME
} AVFrame;

FF_COMMON_FRAMESE X 1 i# Z ¥k, K/ iFFMpeg WAL, e T-HI P okt,  HUBCE K L 2L

#define FF COMMON FRAME ......
uint8 t *datal4]; int linesize[4]; int key frame; int pict type; int64 t pts;\
int reference;\

FFMpeg M & UAplanarff) J; et I an R K, R BR R 2 2 ATl (RIGIBELY/UIVD , dataZH IR R348 1 DY
MEETAGEIG L E, linesize B NIAETRE A FI AT ) G2 b X FIAT 9«

FHH

+++data[0]—>vvnuvv tHEH AR HER BB+ +++++ 4+

HHe R R R DI c ture  dataHERERRBHERHHH

+H++++HH R R BB R R R B HE R R A BB HE R B A BB AR+
B a2 fage gaqage aqugagagutasegugssagaortagsostsgrgssrorororsssra I I N N N N N
b e
[ (= line size[0] >
BEAh, key_framebrif iz B2 M2 GBI pict_typeFmiZ BB I ILSETL: 1(1)/P(2)/B(3)......; ptsitLltime_base y Al

IR, T3 TS A IH.261. H.263FIMPEG4, 1 LAUMSKAS S 3kHL: reference R iz R T HMES %
avcodec_decode_audio4
int avcodec decode audio4 (AVCodecContext *avctx, AVFrame *frame, int *got frame ptr, AVPacket *avpkt);

fifht— AN A, G NEE {EAVPacket&s /i, Hith Hdi fEframerh, got_frame_ptr& o & #513 Ecdiifi il .
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avcodec_close
int avcodec close (AVCodecContext *avctx) ;

RG2S, R ilaveodec open 4L i) ¥ U5 .

EREIRNERE e (0) HNE: ™ME~
kB FHEER > (Gstreamer) LTSz | 28R
E—# : FFmpegiFRB SR Z E0ETR

T—# : gstreamer launch config and open log macro

TR E IR

FENXE 2 NS
FFMPEGREISITHZL (5% ) ez
ENZHFFMPEG IRIITEBRAZURCOPE "BB—A
FFMPEG RFERRAI2TNFFERIS
ffmpeg RN A EBRA AN EL
FFMpeg S EEIREIAR SR SPHREEZ NI MREE
FFMpegiEZefLgigie TEAMBI AR
ffmpeg DI EFIZ CETFFRNIIR) HER EEMESEIA
3G BRI IR ANERU AR sk LRI IR
RS

W I BEE R TR AT B
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