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The video ad-hoc group has need of a file format in which it can store uncompressed video in the YUV format.  This will be used (a) for input to the video testing process, in which the selected test sequences will be made available in this format; and (b) for recording output from a decoder.

In the first case the frame rate is expected to be constant.  However, in the second case there may be frames missing;  either omitted by an encoder, or lost in transit, or discarded by a decoder that was unable to keep up.  Therefore we need ‘variable-rate’ timing.

Happily, the 3GPP file format has an explicit duration for each video frame.  Therefore in case (a) that duration can be constant for all frames, whereas in case (b) each frame may have its own duration (delta from its timestamp to the timestamp of the next frame).

1 Storage of Video

Raw video is stored as samples in a video track in ISO Base Media Format family files (such as MP4, 3GP and so on).  That is, it uses the same video handler, video media header etc. as a video track containing, for example, H.263.  Raw video can take various formats – based on choice of color model, sub-sampling, and so on.  As is usual in ISO files, the format of the video (the ‘decoder’ needed) is declared by the sample entry 4-character-code.  For YUV 4:2:0 video (the only format of concern here) the 4-character code is ‘j420’ (jay four two zero) (this happens to match QuickTime’s current 4CC for 4:2:0).

Many video formats add boxes to the sample entry to parameterize the video (e.g. an AVC configuration box for AVC video);  this format adds no boxes.

Note that the sample size table can use the compact form (constant sample size), storing only one value.  Similarly the time-to-sample table can run-length compress to a signle value for the input files (which have a constant frame rate).

For the use in 3GPP testing, the timescale of the media should match the movie timescale;  a value of 600 may be suitable.  Likewise, the sample entry dimensions MUST record the image size (dimensions of the Y array), and these dimensions should be reflected in the track and movie dimensions.

Reference code for the 3GPP file format (indeed, all ISO file formats) can be obtained on request from the ‘MP4’ registration authority at www.mp4ra.org.  Annex A, below, shows a sample program which converts a YUV file at a constant frame rate into a 3GPP file.  It can also make a QuickTime movie file;  in this case, QuickTime can be used to play the file, which may be advantageous. (QuickTime does not currently support opening 3GP files containing raw video.)

The example code from the registration authority contains a sample program for reading files, also. 

A complete specification for the structure of 3GPP files may be obtained as a freely available standard from ISO (www.iso.ch);  the standard is ISO/IEC 14496-12:2005.  But in general it should be possible to use these files without needing to understand the details of the format.

Annex A:  Sample Raw-file conversion

/*


sample program to build raw YUV 4:2:0 QuickTime (or 3GP) files using the file 


format  reference software


Dave Singer, May 2006

*/

#include "ISOMovies.h"

#define infile "foreman_QCIF.yuv"

#define outfile "foreman_QCIF.mov"

#define x_width 176

#define y_height 144

#define bytes_per_frame ((x_width * y_height * 3)/2)

#define timescale 600

#define
frameduration 20

MP4Err createMyMovie( char *filename );

MP4Err addMySamples( MP4Track theTrack, MP4Media theMedia, MP4Movie moov, char* fromfile );

int main( int argc, char **argv )

{


MP4Err err;


err = createMyMovie( outfile );


fprintf( stderr, "createMyMovie returns %d\n", err );


return err;

}

MP4Err createMyMovie( char *filename )

{


MP4Err err;


MP4Movie moov;


MP4Track trak;


MP4Media media;


u64 mediaDuration;


err = MP4NoErr;

//
err = New3GPPMovie( &moov, 6 ); if (err) goto bail;


err = QTNewMovie( &moov ); if (err) goto bail;


err = MP4NewMovieTrack( moov, MP4NewTrackIsVisual, &trak ); if (err) goto bail;


err = MJ2SetTrackDimensions(
trak, x_width<<16, y_height<<16 );


err = MP4NewTrackMedia( trak, &media, MP4VisualHandlerType, timescale, NULL ); 



if (err) goto bail;


err = MP4BeginMediaEdits( media ); if (err) goto bail;


err = addMySamples( trak, media, moov, infile ); if (err) goto bail;


err = MP4EndMediaEdits( media ); if (err) goto bail;


err = MP4GetMediaDuration( media, &mediaDuration ); if (err) goto bail;


err = MP4InsertMediaIntoTrack( trak, 0, 0, mediaDuration, 1 ); if (err) goto bail;


err = ISOWriteMovieToFile( moov, filename ); if (err) goto bail;


err = MP4DisposeMovie( moov ); if (err) goto bail;

bail:


return err;

}

MP4Err addMySamples( MP4Track trak, MP4Media media, MP4Movie moov, char* the_file )

{


MP4Err err;


MP4Handle sampleEntryH;


MP4Handle sampleDataH;


MP4Handle sampleDurationH;


MP4Handle sampleSizeH;


u32 first_sample;


FILE* fd;


fd = fopen( the_file, "r" );


err = MP4NoErr;


err = MP4SetMediaLanguage( media, "und" ); if (err) goto bail;


err = MP4NewHandle( 0, &sampleEntryH ); if (err) goto bail;


err = MP4NewSampleDescription( trak, sampleEntryH,



1,



0,



0, 



0,



0,



0,



NULL ); if (err) goto bail;


err = ISOSetSampleDescriptionDimensions( sampleEntryH, x_width, y_height ); 



if (err) goto bail;


err = ISOSetSampleDescriptionType( sampleEntryH, 



MP4_FOUR_CHAR_CODE( 'j', '4', '2', '0' ) ); if (err) goto bail;


err = MP4NewHandle( sizeof(u32), &sampleDurationH ); if (err) goto bail;


*((u32*) *sampleDurationH) = frameduration;


err = MP4NewHandle( bytes_per_frame, &sampleDataH ); if (err) goto bail;


err = MP4NewHandle( sizeof(u32), &sampleSizeH ); if (err) goto bail;


* ((u32 *) (*sampleSizeH)) = bytes_per_frame;


first_sample = 1;


for ( ;; )


{



int read_count;



read_count = fread( *sampleDataH, 1, bytes_per_frame, fd );



if (read_count < bytes_per_frame) break;



err = MP4AddMediaSamples( media, sampleDataH, 1, 




sampleDurationH, sampleSizeH, 




( first_sample ? sampleEntryH : NULL), NULL, NULL ); 



if (err) goto bail;



first_sample = 0;


}


if ( sampleEntryH )


{



err = MP4DisposeHandle( sampleEntryH ); if (err) goto bail;



sampleEntryH = NULL;


}


fclose(fd);

bail:


return err;

}
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