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This document is to conform the selection criteria agreed in Cancun T2 #15 meeting (T2-011165).


The selection criteria include the following elements:

· Complete technical specification

· Message size

· Test vectors

· Code size for a client application

· Minimum processing requirement

· Technical realization for Rel-5

Also agreed in Cancun meeting that the test vectors used in previous data format comparison (T2-011062) are used for this selection comparison.

Complete Technical Specification

The complete specification for the proposed Line Drawing data format is available as a Change Request in 3GPP T2 documents (T2-011152).

Test Vectors


The test vectors which are created in SVG format were provided by the 3 companies during mid of October.

	Sample Name
	Attributes
	Breif Description
	Provided By

	heart           
	Color, animation
	
	ZOOMON

	flower          
	Color, animation
	
	ZOOMON

	dancer (guru)
	Color, animation
	
	ZOOMON

	reversi         
	Color, 1:1
	Designed for SMS/EMS board games
	Bijitec

	trees           
	Color, 4:3
	Design to test non hand drawn pictures
	Bijitec

	girl (atsleep)
	B & W,  1:1
	Free hand drawing designed to test the data size and display quality of various sizes of typical simple free hand drawings
	Bijitec

	roads (map)     
	B & W, 4:3
	Free hand drawing to test if small screens are able to display road directions
	Bijitec

	Wisdompen      
	Mono
	
	Motorola

	circuit (powerplant)
	Color
	
	Motorola

	dolphin        
	B & W
	
	Motorola

	sunflower       
	Color
	
	Motorola


Message Size

The following data sizes are the raw data sizes for each of the sample graphics created in Bijitec’s Line Drawing data format.

	Name
	Line Drawing Size
	SVG Size
	EMS Bitmap (uncompressed)

	
	Raw Data Size
	IE Size*
	
	

	heart           
	27 (31**)
	36 (40**)
	2349**
	228 (48x48, bw)

	flower          
	98 (103**)
	107 (112**)
	2630**
	3600 (60x80, 64c)

	dancer (guru)
	124 (130**)
	133 (139**)
	5068**
	1250 (100x100, bw)

	reversi
	28
	37
	3199
	450 (60x60, bw)  

	trees
	85
	91
	4200
	2700 (120x90, grayscale)

	girl
	84
	93
	5914
	512 (64x64, bw)

	roads (map) 
	97
	106
	2886
	938 (100x75, bw)

	wisdompen
	193
	202
	6120
	1800 (120x120, bw)

	circuit
	202
	211
	14885
	2450 (140x140, bw)

	dolphin
	264
	273
	7157
	3200 (160x160, bw)

	sunflower
	337
	346
	19004
	10800 (120x120, 64c)


*
IE size indicates when a line drawing object is packaged in EMS as an Extended Object IE. The IE Size is 9 bytes larger than the raw line drawing data size. The 9 bytes overhead includes 2 bytes IEI and IEIDL and 7 bytes Extended Object Header.

**
indicates that the data file includes animation

Code Size

A Line Drawing client may consist of a decoder, a renderer and a graphics library. 

The following table shows the code size for Line Drawing decoder when compiled for various CPUs.

	CPU
	Size

	x86 (Windows)
	16.6K

	x86 (Windows CE)
	14.1K

	StrongArm (Windows CE)
	22.0K

	SH3 (Windows CE)
	16.4K

	DragonBall (Palm)
	22.0K


A renderer has the code size from 12.1K to 18.9K and a graphics library has the size from 14.1 to 25.6K, on various CPUs.

Note: all figures are measured from the object code size. Executable code size may be slightly smaller.

Minimum Processing Requirement

Processing requirement varies on the target display size, number of colors and number of frames per second for animation.

For display size of 104x78 pixels, 4 grey scale static line drawing, the Line Drawing client requires a minimum 13Mhz CPU speed. 

For display size of 104x78  pixels, 4 grey scale static line drawing and 4 frames per second animation, the Line Drawing client requires a minimum 26Mhz CPU speed.

Technical Realization in Rel-5

Line Drawing is already implemented and available on the following platforms. Line Drawing decoder, renderer and graphics library are portable in ANSI C code. Thus, technical realization of Line Drawing shall be ready now for EMS Rel-5.    

· GSL e389 – a 16Mhz Dragon Ball GSM PDA phone using proprietary OS 

· Windows CE (various platforms, CPU clock from 75Mhz to 206Mhz)

· Windows 98/2000

· ZTE389 GSM phone (handwriting characters only) – 13Hhz, Oak MCU core, ADI DSP core

Supporting Material for Test Results

Raw data files in Biji Line Drawing format for the above 11 sample test graphics and a Line Drawing Viewer for rendering these Line Drawings at different display sizes are attached to give an outsider to analyse the results in a meaningful manner.

Biji Line Drawing Viewer enables viewing sample static drawings and playing the sample animations in Windows 98/Me/2000. The viewer is not commercial software and is provided only for line drawing data format evaluation purpose.

Renderings at 4 typical different display sizes are captured and provided as GIF files to this report. The 4 display sizes are 40x32, 80x64, 160x160 and 320x240.

Rendering

The Line Drawing Viewer on Windows is provided for reviewing the rendering qualities at different display sizes, number of colors, orientation and number of frames per second for animations.

The following renderings are captured from the Line Drawing Viewer when displaying each of the above vector graphics samples stored in Line Drawing data format. Only two sizes of the renderings are shown here due to the limited space in this document.

	Sample Name
	80x64, landscape
	320x240, portrait
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	roads (map)     
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	wisdompen      
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	circuit        
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	dolphin        
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	sunflower       
	[image: image21.png]



	[image: image22.png]





