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1. Introduction

In the latest document from the SA1 streaming ad hoc group (“Transparent End-to-End Packet-switched Streaming Service”, Stage 1 October 2001), it was proposed that the PSS should support multiple media types and enhanced streaming schemes to enable rich, compelling multimedia services and the PSS shall use open standards, procedures and interfaces to avoid interoperability problems.

[1] proposes to consider SVG as a format for 2D vector graphics and SVG Tiny [3] as an mobile environment profile. [2] proposes to extend the Release 4 3GPP SMIL Profile within the XMT framework to enable 2D and 3D vector graphic streamable descriptions. The goal of this contribution is to provide a short study on SVG and on SVG Tiny and to present the main advantages and drawbacks of the SVG format in mobile environments.
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3. Discussions

Main features of SVG

Using Text 

SVG offers great text potential. You can use many fonts and many font properties: width, spacing, alignment,  alternative glyphs, decoration. Moreover, the text can be displayed along a path. In the SVG Tiny profile (see [3]), only the text element is allowed which means no text along a path, and no alternative glyphs. 

Using Filtering 

SVG allows complex filtering of a scene to perform various effects like blur, emboss … These features are provided by the following primitives: feDistantLight, fePointLight, feSpotLight, feBlend, feColorMatrix, feComponentTransfer, feComposite, feConvolveMatrix, feDiffuseLighting, feDisplacementMap, feFlood, feGaussianBlur, feImage, feMerge, feMorphology, feOffset, feSpecularLighting, feTile and feTurbulence.

In SVG Tiny, no filtering is allowed. SVG Basic will support a subset of filter effects which is not specified yet.

Using Cliping and Masking

SVG in general provides tool to perform masking and clipping through the use of the clipping properties: clip-path and clip-rule, or the masking element mask and the masking properties: mask and opacity. 

SVG Basic supports clipping, masking and compositing but it does not support additive clipping paths. SVG Tiny does not support clipping, masking, group opacity or alpha compositing into the parent.

Using Lines

Any shape in SVG 1.1 can be surrounded by a stroke. This stroke can have a lot of properties: width, linecap (butt, round, square), linejoin (mitter, round, bevel), mitterlimit, dasharray, dashoffset and opacity.

The specification does not say anything about which property is allowed in SVG Mobile.

Using Transformations

SVG 1.1 specifies the set of transformations which can be applied to any graphical element: translation, scaling, rotation, skew and any 2D transformation which can be represented by a 3x3 matrix with 6 variable coefficients.

In SVG Mobile, all SVG 1.1 transformations are allowed.

Main limitations of SVG

Describing Animated Cartoons

The market of 2D vector graphics on the Internet is currently led by Macromedia's Flash technology. The success of this technology is due to the fact  that Flash allows for representing rich and animated graphics. These graphics often represent meaningful cartoons that can last for several minutes. We believe its a non-negligible branch of 2D vector graphics which is not dealt with by SVG.

Indeed, SVG proposes two ways of performing animations: either declaratively using SVG animation elements to perform parametric animations (e.g. scaling a flower pot) or via scripting. Unfortunately, neither way is appropriate to represent cartoons. Long sequences of cartoons use a lot of characters, backgrounds, objects which usually can not be animated by these means. Parametric animation cannot for example add new shapes or delete old shapes. Of course this can be done via scripting but it then offers no guarantee of synchronization with the audio content of the cartoons.  Moreover scripting has two main drawbacks: firstly, it requires a certain complexity of the terminal and therefore not included in low profile; and secondly it compresses badly.

Streaming SVG

SVG files containing relevant sequences are big (several kilobytes). Therefore they require streaming which is not provided at all by SVG nor SMIL. Indeed, there is no way to cut an SVG document into pieces, to assign a timestamp to these pieces of document and to reconstruct the entire document on the receiving terminal after streaming.

Implementation issues

Need for the implementation of several mini-grammars

SVG 1.1 defines path using an XML element called path which has an attribute called d, as for data. The parsing of the attribute requires the implementation of a BNF grammar interpreter. Indeed, as written in the specification, the string contained in d can be compact and a lot of white space can be removed. This gives a ‘compact’ representation but still in text but brings a lot of complexity. For example, you could find a string like “M0.5.6” which means that the command is MoveTo and the argument is the point of coordinates (0.5,0.6). The following example shows how complex can be the content of the d attribute:

<path d="M0.0,1.4L33.0.5L57.0.5L83.0 2.4C90.6,2.8 98.3,2.3 106.0.6A87.1,87.1 0 0 1 136.0,1.5C140.1-4.3 142.0,7.3 142.8+11.5ZM0 0C18.7,226.4 17.6,227.7 17.5,229.0 C17.4,230.3 16.3,230.9 14.2,230.9 C12.2,230.8 10.5,230.6 9.2,230.0 C8.0,229.5 6.2,229.4 3.9,229.5 C1.7,229.7 0.9,230.8 1.7,232.8 C2.5,234.8 2.2,236.6 1.0,238.4 L0.0,2.5 z" />

The following syntax shows another SVG-compliant syntax to represent the same shapes:

<path d="M 0 1.4 L 33.0 0.5 L 57 0.5 L 83 2.4 C 90.6 2.8 98.3 2.3 106 0.6 A 87.1 87.1 0 0 1 136 1.5 C 140.1 -4.3 142 7.3 142.8 11.5 Z”/>

<path d="M 0 0 C 18.7 226.4 17.6 227.7 17.5 229 C 17.4 230.3 16.3 230.9 14.2 230.9 C 12.2 230.8 10.5 230.6 9.2 230 C 8 229.5 6.2 229.4 3.9 229.5 C 1.7 229.7 0.9 230.8 1.7 232.8 C 2.5 234.8 2.2 236.6 1.0 238.4 L 0 2.5 Z" />

As the example above shows, there are several ways to represent the same path. The syntax even allows to represent several paths in the same attribute.

Moreover, one would need another grammar to parse the content of the attribute transform, of the point attribute of the element polyline and polygon. 

Need for the implementation of DOM

SVG 1.1 specifies a way to perform animation using elements of or similar to the SMIL animation module: set, animate, animateMotion, animateColor, animateTransform. Such an animation needs to build and keep the DOM tree of the SVG scene in memory.

Need for the implementation of XLink/XPointer

SVG 1.1 uses a well-known mechanism of definition of graphical elements inside of a group and reuse of the whole group to avoid repetition and redundancy. Unfortunately, one needs to implement an Xlink/Xpointer processor in order to use this mechanism because the reference uses a URI (local or remote) as shown in the examples below:

<defs>
<linearGradient id="Gradient01"/>
</defs>
<rect x="1cm" y="1cm" width="6cm" height="1cm" fill="url(#Gradient01)" />

or

<defs>
<rect id="MyRect" width="60" height="10"/>
</defs>
<use x="20" y="10" xlink:href="#MyRect" />

SVG Mobile includes all of these mechanisms.

General Issues

Specification

The complete specification of SVG Mobile and SVG Tiny is not public. This does not allow for a proper informed comparison process with other fully-published candidate technologies.

Test database

The test database proposed within 3GPP with only 3 sequences is not meaningful. The 3 sequences are all within the same “application area” of animated logos, which does not justify the cost of including SVG in 3GPP, and does not cover application areas which might justify that cost.

4. Conclusion

Due to the main limitations of SVG and SVG Tiny, we recommend that SVG Tiny would not be considered by the 3GPP SA4 group as a candidate mandatory format for 2D vector graphics content in MMS and PSS, and that no text concerning SVG would be included in the initial draft of the “MMS codecs” specification, as well as in the PSS specification.
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