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1. Introduction

This document is a companion document of  [2] and follows the requirements expressed in [1]. In this document we provide the last decoder sizes obtained on ARM platform. These new decoder sizes result from an optimization of the code done with the ARM development suite that has been recommended by the group during the previous PSM ad hoc meeting in January (Munchen)
.

The Annex A describes in details the content of our proposal and the complete technical specifications (see also [2]).
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3. Descriptions of the key features of the BiM compression scheme

Key features:

· Generic and minimal structure coding, induced by an external grammar

· XML Legacy architecture support, ability to generate SAX events

· Ability to regenerate the original SVGT textual document

· High compression ratios

· Very low footprint requirements

· Dedicated optimized decoders

· Backward & forward compatible
Compression techniques used:

· Variable bitsize coding

· Linear quantization, relative coding

· Contextual quantization

Results

Compression efficiency

The following table presents the compression ratio achieved on the testset. This experimentation follows the recommendations and the procedure exposed in [1]. The compression schemes now use the quantization parameters used by the other proposals:

· spatialResolution = 1.0

· angleResolution = 10

· scaleResolution = 0.1

· timeResolution = 0.1

· colorDepth = 8 bits/component

	Compression efficiency (in bytes)

	
	File
	BiM size

	
	AroundTheSunAnimation.svg
	256

	
	EuroFlagAnimation.svg
	312

	
	FlowerAnimation.svg
	484

	
	clown.svg
	4691

	
	Fish.svg
	5520

	
	kimono.svg
	7111

	
	lion.svg
	3884


The BiM compression algorithm is identical to the algorithm described in [2] and is documented in the Annex A.

Because the quantization parameters used in [2] were different the compression results in the previous table are slightly different from the results exposed in [2]. The quantization parameters used in [2] are as follows:

· spatialResolution = 1.0 (min= – 85, max=420, nbits=9)

· angleResolution = 4

· scaleResolution = 0.1

· timeResolution = 0.04

· colorDepth = 4 bits/component

	Compression efficiency (in bytes)

	
	SVG size 
	BiM size 

	AroundTheSunAnimation.svg
	1935
	260

	EuroFlagAnimation.svg
	1860
	303

	FlowerAnimation.svg
	2630
	466

	clown.svg
	32540
	4470

	fish.svg
	32080
	4741

	kimono.svg
	43333
	6478

	lion.svg
	19995
	3688


ROM Size

Compiled with the ARM Developer Suite on an ARM7TDMI target, the BiM decoder ROM size is given by the following table:

	ROM
	(in bytes)

	Core module
	3484

	SVGT dedicated codecs
	3276

	SVGT tokenized schema
	2861


Therefore, the total ROM size of the BiM SVGT decoder is 9261 bytes.

This minimal decoder is able to parse a BiM SVGT binary document and to generate low-level SAX-like events, which for instance, can easily be caught by an external SVG renderer. Moreover, with the strings module of the SVGT schema, these events can be translated into regular SAX events in order to decode the file into its original textual form:
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RAM Usage

Compiled with the ARM Developer Suite on a ARM7TDMI target, the memory usage of the BiM decoder was traced and has given the following results: 

	RAM Usage
	(in bytes)

	Global variables (of the core module)
	134

	Global variables (of the SVGT codecs)
	201

	Maximum stack usage
	32

	Dynamically allocated
	File
	

	
	AroundTheSunAnimation.svg
	83

	
	EuroFlagAnimation.svg
	83

	
	FlowerAnimation.svg
	119

	
	clown.svg
	48

	
	fish.svg
	78

	
	kimono.svg
	48

	
	lion.svg
	48


Therefore, the maximal RAM usage of the BiM decoder was 486 bytes, when decoding the FlowerAnimation.svg file, and the minimal RAM usage was 415 bytes. The maximal stack usage is very low because the decoder doesn't not rely on the CPU stack.
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4. Proposal

These figures show that the BiM provides a suitable solution to compress SVG content efficiently on low-end devices. 

Due to the compression and size efficiencies, we recommend BiM to be mandatory encoding for SVGT documents in 3GPP Release 5. In this contribution we propose to 

add the BiM format specifications as an Annex to both TS26.140 [4] and TS26.234 specifications [5] and solutions for transport of SVG files as well as for the binary format BiM:
· We propose that the transport of the data is done using HTTP/TCP/IP as the still image formats already defined in [5].

· The following MIME for the SVG format is image/svg+xml. The file extension shall be “.svg”. The MIME type is under approval by the IANA.

· The following MIME type will be registered for the BiM format: image/bvg. The file extension shall be “.bvg”. The MIME type will be registered by IANA.
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