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2
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[3]
3GPP TS 26.234: "Transparent end-to-end packet switched streaming service (PSS); Protocols and codecs".

[4]
3GPP TS 26.244: "Transparent end-to-end packet switched streaming service (PSS); 3GPP file format (3GP)".

[5]
3GPP TS 26.246: "Transparent end-to-end packet switched streaming service (PSS); 3GPP SMIL Language Profile".

[6]
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The Unicode Consortium: "The Unicode Standard", Version 3.0 Reading, MA, Addison-Wesley Developers Press, 2000, ISBN 0-201-61633-5.

[8]
"Unicode Standard Annex #13: Unicode Newline Guidelines", by Mark Davis. An integral part of The Unicode Standard, Version 3.1.
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ISO/IEC 14496-14:2003 "Information technology – Coding of audio-visual objects – Part 14: MP4 file format".

[10]
ETSI EN 300 743 v1.4.1"Digital Video Broadcasting (DVB); Subtitling systems".

END OF FIRST CHANGE 

SECOND CHANGE
5.7
Text rendering position and composition

Text is rendered within a region (a concept derived from SMIL).  There is a text box set within that region.  This permits the terminal to position the text within the overall presentation, and also to render the text appropriately given the writing direction.  For text written left to right, for example, the first character would be rendered at, or near, the left edge of the box, and with its baseline down from the top of the box by one baseline height (a value derived from the font and font size chosen).  Similar considerations apply to the other writing directions.

Within the region, text is rendered within a text box.  There is a default text box set, which can be over-ridden by a sample.

Either the text box or text region is filled with the background colour;  after that the text is painted in the text colour.  If highlighting is requested one or both of these colours may vary.  

Terminals may choose to anti-alias their text, or not.

The text region and layering are defined using structures from the ISO base media file format.

This track header box is used for text track:

aligned(8) class TrackHeaderBox 

extends FullBox(‘tkhd’, version, flags){

if (version==1) {


unsigned int(64)
creation_time;


unsigned int(64)
modification_time;


unsigned int(32)
track_ID;


const unsigned int(32)
reserved = 0;


unsigned int(64)
duration;

} else { // version==0


unsigned int(32)
creation_time;


unsigned int(32)
modification_time;


unsigned int(32)
track_ID;


const unsigned int(32)
reserved = 0;


unsigned int(32)
duration;

}

const unsigned int(32)[2]
reserved = 0;

int(16) layer;

template int(16) alternate_group = 0;

template int(16)
volume = 0;

const unsigned int(16)
reserved = 0;

template int(32)[9] 
matrix=


{ 0x00010000,0,0,0,0x00010000,0,tx,ty,0x40000000 };


// unity matrix

unsigned int(32) width;

unsigned int(32) height;
}

Visually composed tracks including video and text are layered using the ‘layer’ value.  This compares, for example, to z-index in SMIL.  More negative layer values are towards the viewer.  (This definition is compatible with that in ISO/MJ2).

The region is defined by the track width and height, and translation offset. This corresponds to the SMIL region. The width and height are stored in the track header fields above.  The sample description sets a text box within the region, which can be over-ridden by the samples.

The translation values are stored in the track header matrix in the following positions:  

{ 0x00010000,0,0, 0,0x00010000,0, tx, ty, 0x40000000 }

These values are fixed-point 16.16 values, here restricted to be integers (the lower 16 bits of each value shall be zero). The X axis increases from left to right;  the Y axis from top to bottom.  (This use of the matrix is conformant with ISO/MJ2.)

So, for example, a centered region of size 200x20, positioned below a video of size 320x240, would have track_width set to 200 (widh= 0x00c80000), track_height set to 20 (height= 0x00140000), and tx = (320-200)/2 = 60, and ty=240.

Since matrices are not used on the video tracks, all video tracks are set at the coordinate origin.  Figure 5.1 provides an overview:
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Figure 5.1: Illustration of text rendering position and composition

The top and left positions of the text track is determined by the tx and ty, which are the translation values from the coordinate origin (since the video track is at the origin, this is also the offset from the video track).  The default text box set in the sample description sets the rendering area unless over-ridden by a  'tbox' in the text sample.  The box values are defined as the relative values from the top and left positions of the text track.

It should be noted that this only specifies the relationship of the tracks within a single 3GP  file.  If a SMIL presentation lays up multiple files, their relative position is set by the SMIL regions.  Each file is assigned to a region, and then within those regions the spatial relationship of the tracks is defined.

If the content is provided along with stereoscopic 3D video, the disparity of the timed text may be signalled in order for it to be displayed at an appropriate depth thus avoiding any perceptual depth conflicts with the video. The disparity is the difference between the horizontal positions of a pixel representing the same point in space in the right and left views of a stereoscopic 3D image. Positive disparity values move the timed text away from the viewer whilst negative values move it towards the viewer. A value of zero places the timed text in the plane of the display screen. When rendering timed text accompanying stereo video, the UE shall make use of the disparity information so as to render the timed text appropriately.
NOTE: 
The disparity is measured in the same units as the track dimensions.

END OF SECOND CHANGE
THIRD CHANGE
5.16
Sample Description Format

The sample table box ('stbl') contains sample descriptions for the text track.  Each entry is a sample entry box of type ‘tx3g’.  This name defines the format both of the sample description and the samples associated with that sample description.  Terminals shall not attempt to decode or display sample descriptions with unrecognised names, nor the samples attached to those sample descriptions.

It starts with the standard fields (the reserved bytes and the data reference index), and then some text-specific fields.  Some fields can be overridden or supplemented by additional boxes within the text sample itself. These are discussed below. 

There can be multiple text sample descriptions in the sample table. If the overall text characteristics do not change from one sample to the next, the same sample description is used. Otherwise, a new sample description is added to the table. Not all changes to text characteristics require a new sample description, however. Some characteristics, such as font size, can be overridden on a character-by-character basis. Some, such as dynamic highlighting, are not part of the text sample description and can be changed dynamically. 

The TextDescription extends the regular sample entry with the following fields.

class FontRecord {

unsigned int(16) 
font-ID;

unsigned int(8)
font-name-length;

unsigned int(8)
font[font-name-length];
}


class FontTableBox() extends Box(‘ftab’) {

unsigned int(16) entry-count;

FontRecord
font-entry[entry-count]; 
}

class BoxRecord {

signed int(16) 
top;

signed int(16)
left;

signed int(16) 
bottom;

signed int(16)
right;
}

class TextSampleEntry() extends SampleEntry (‘tx3g’) {

unsigned int(32)
displayFlags;

signed int(8)

horizontal-justification;

signed int(8)

vertical-justification;

unsigned int(8)
background-color-rgba[4];

BoxRecord


default-text-box; 

StyleRecord


default-style;

FontTableBox

font-table;

DisparityBox

default-disparity;
}

END OF THIRD CHANGE
FORTH CHANGE
5.17.1.9
Stereo Disparity

'disp' - Specifies the disparity shift for presenting the contents of this sample on a stereo display. The value expresses the pixel shift applied to each of the left and right views so the total disparity is twice the disparity-shift.  A negative disparity indicates that the text appears closer to the viewer than the screen plane (the left image is shifted right and the right image is shifted left), a positive disparity is the opposite.  The default disparity, in the absence of this box, is specified in the sample entry; if there is no disparity information in the sample entry, the disparity is inferred to be 0.
class DisparityBox() extends TextSampleModifierBox ('disp') {
   signed int(16) disparity-shift-in-16th-pel;
}
disparity-shift-in-16th-pel represents 16 times the shift to be applied to the left on the left view and to the right on the right view. 

NOTE: 
It allows for a 1/16th pixel accuracy which can be suitable when scaling the video scene to another resolution. Any processing (either at the encoder or the decoder) which needs to implement only integer values of disparity shift should round the values "towards the viewer" (i.e. that positive values of disparity are rounded down and negative values rounded up). The indication of the disparity value is similar to that of the DVB subtitles [10].

END OF FORTH CHANGE
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