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Overview

Biji Line Drawing Messaging is Bijitec’s messaging solution to allow users to create, store, display, edit, send and receive Biji Line Drawing as well as standard text in an integrated message on a Biji Line Drawing compliant messaging device. Biji Line Drawing includes character size line drawing used for handwritten characters and drawn symbols and large line drawing for hand drawn graphics. It is developed on Biji Technology, a system and method for compressing handwritten characters and line drawings invented by Bijitec, to create a new type of message for SMS, EMS and/or E-mail. Biji Line Drawing compliant messaging device will be a communication device such as a mobile phone, PDA and/or PC with Biji Line Drawing client software installed.

Handwriting Orientation

Next to voice, handwriting and drawing are the second most commonly used means of communication. Most people start to learn writing at a very young age. Even with the evolution of information technology, handwriting will not be phased out as a mode of communications tool. Rather it will likely evolve into a new stage. Currently there is no global messaging standard specially designed for handwriting. Most of the handwritten and drawing information is transmitted as images through fax and e-mails.

Biji Messaging for SMS/EMS

Bijitec foresees mobile computing and messaging as the next wave – after the Internet revolution – which will bring about significant changes to the way people interface with their computers and handheld devices e.g. mobile phones and PDAs. The nature and form of mobile communications will  get less textual and more visual. Thus mobile messaging will evolve  beyond text by taking a development path from SMS to EMS.

· SMS (Short Message   Service) 

Provides the ability to send and receive text messages to and from mobile phones. The text can comprise of letters  or numbers or an alphanumeric combination. 

· EMS (Enhanced Messaging Service) 

Provides the ability to send a combination of simple melodies, pictures, sounds, animation, modified text and standard text as an integrated message for display on an EMS compliant handset.

Messaging will certainly develop beyond SMS. It is clear that upcoming EMS that builds on simple text messaging and adds sounds and simple images is a useful and powerful development that takes users beyond the limited reach of current messaging standard. 

There are enhanced SMS solutions that allow sending bitmap-based pictures on mobile phones. With more and more mobile phones with larger and higher resolution screens appearing in the market, the need for a high quality, resolution independent and low bandwidth picture format increases. Biji Messaging will be the right solution to meet and fulfill this demand. Biji Messaging will enable handwritten characters in ANY language and scalable hand drawn graphic in compressed size to be transmitted and displayed on a Biji Line Drawing compliant device. It will enhance today’s popular SMS and allows users to compose personalized messages with great creativity. 

Biji Line Drawing

Biji Messaging uses Biji Line Drawing in a normal message like a SMS or an e-mail.  Each Biji Line Drawing is basically a drawing represented by lines. A message can include many Biji Line Drawing units, intermixed with normal letters or characters.

There are two types of Biji Line Drawing:. Characters Size Line Drawing and Large Line Drawing.

Character Size Line Drawing (Biji Character)

Character Size Line Drawing is a line drawing that is treated as a special character or a symbol. It is displayed with the same height as a normal text. Character Size Line Drawing can be used as drawn symbols or handwritten characters in any language especially for ideographical languages such as Chinese and Japanese.

The followings are some examples of Character Size Line Drawings.
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Large Line Drawing (Biji Drawing)

The Large Line Drawing can be further divided into two types i.e. Basic Large Line Drawing and Extended Large Line Drawing.

The Basic Large Line Drawing has the following attributes.

· Monochrome color

· Monochrome line width

The compressed Line Drawing data does not carry the line width and color information of  a Basic Large Line Drawing. The color and line width of the drawing is a display decision.  For instance, on a device with a small and monochrome screen, the drawing may be displayed in black color and fine line width. While on a PDA, the drawing may be displayed with a slightly thicker line and in a dark gray color.

Here are some examples of Basic Large Line Drawings:


The Extended Large Line Drawing has the following attributes.

· Drawing background color

· Stroke color

· Stroke line width

· Stroke type (open stroke or closed stroke)

· Stroke styles

· Stroke blinking (on or off)

· Stroke shadow

· Pre-defined shapes (oval and rectangle)

· Pre-defined drawings

These attributes are packaged together with the drawing data and can be used to render the drawing with attributes that the sender specified.  

Below are some examples of Extended Large Line Drawing:


Extended Large Line Drawings are backward compatible with Basic Large Line Drawings. On those devices that are not capable of displaying some or any of these attributes, the attributes will  be ignored. If none of the attributes is available on the device, an Extended Large Line Drawing will be displayed as a Basic Large Line Drawing.

Drawing Background Color
This is the background color for the entire drawing. It covers a rectangular area where the drawing is. There are 64 colors defined by Red, Green and Blue values, each represented by a 2-bit value from 0 to 3. The mapping to a 24-bit RGB model is as follows:

	Biji Line Drawing RGB value
	24-bit RGB value

	0
	0

	1
	85

	2
	170

	3
	255


Stroke Color

Stroke colors are the same as drawing background colors.

Stroke Line Width

There are 4 levels of stroke line width defined, namely Fine, Medium, Thick and Very Thick.  Biji Line Drawing implementing vendors will decide the actual width for each of the above line widths. The screen size may be a factor for deciding the actual width of the stroke.

Stroke Type (Open Stroke or Closed Stroke)

An Open Stroke is considered as a normal line. An Open stroke has a starting point and an ending point.

A Closed Stroke in Biji Line Drawing is used as a Filled Block. There will be a system added line segment to link the ending point to the starting point if the starting point and the ending point do not overlap. In this way, a Closed Stroke becomes a block. The same colors defined for Drawing Background Color and Stroke Color can apply to a Closed Stroke to make it a colored block.

A closed stroke does not have stroke width and stroke styles.  A closed stroke will be displayed as colored block without an edge.

Stroke Line Styles

There are 4 stroke line styles defined for Extended Large Line Drawings: 

· Solid line

· Dotted or dashed line

· Double line 

· Waved line

Stroke Blinking (On or Off)

Any stroke can have a Blinking attribute that indicates it should be rendered as a blinking stroke on the display device. There is no blinking frequency or timing information defined in the data. The Biji Line Drawing Viewer implementing vendor should decide how fast or slow the blinking should be.

Predefined Shapes (Oval and Rectangle)

In order to efficiently represent a drawing, ovals and rectangles are supported in Biji Line Drawing as the basic elements in a line drawing.  Descriptive data is inserted into the drawing data stream instead of actual lines.

On the composer, a tool must be provided in order for the users to add ovals and rectangles into a line drawing.

Pre-defined Drawings

There are 255 pre-defined drawings for Biji Line Drawings.  Users can select any of the pre-defined drawings in the composer.  The pre-defined line drawings can be added into a user drawn picture at any position and  user specified size. It will be inserted as a Code with position and size information in the Bij Line Drawing data stream.

The display device should have a library of  pre-defined drawings pre-built into the device. The Code  which is embedded in  the  Biji Line Drawing data stream will be rendered  into pre-defined drawings accordingly.

Stroke Sequence Animation

As stroke sequences are included in Biji Line Drawing data, animation of drawing sequence is possible. The Biji Line Drawing Implementing party should decide on the speed of the animation.

Biji Technology

Biji Technology is a system and method for compressing stroke-based handwritten character and line drawing invented by Bijitec.  

Compression Principles

A handwritten character or a drawing is basically represented by strokes. A stroke is represented by a sequence of dots when written or drawn on the writing device or when displayed on a pixel-based screens like LCDs and CRTs.

The principles of the compression method is rather simple: 

1) Intelligent representation of uneven density drawing 

Statistics shows that the strokes in most handwritten characters and drawings are not evenly distributed. In conventional drawing representation, all the points of an uneven-density drawing will be represented by equal data points for both the high and low density areas.  Biji Technology allows  intelligent representation of such high and low density areas through co-ordinate system transformations. This intelligent representation results in less points in high density areas and less bits required to store a point.The quality of the displayed drawing  is comparable to that produced by a conventional method, but with a much smaller data size. 

2) Removal of redundant information

This method has been used in most of lossy data compression methods.  In Biji Technology, redundant information includes stroke pixels that are beyond the resolution of possible display devices.

3) Vectorization and acceptable deformation

By abstracting the geometry of pixel-based strokes, strokes can be represented by straight lines and curves.   This process is  called vectorization. Deformations may occur during the process if the lines are allowed to shift within a given tolerance.  A  higher tolerance level of deformation results in a simpler representation.  

Compression Ratio

Compression ratio can be calculated from raw data size and compressed data size. The following table shows compressed data size over raw data size at 320x240 pixel screen (Windows CE PDA screen size) and 96x72 pixel screen (typical normal mobile phone screen) on some sample drawings.  In general a compression ratio can vary from 10 to more than 1000. 

Bijitec does not claim specific compression ratio figures as they largely depend on the raw data size.  Instead, Bijitec uses an objective measurement, the actual compressed data size.

The following table lists the data size comparison with GIF format, which is considered as one of the best compression formats for bitmap-based line drawing graphics.

	Drawing
	RAW (320x240)
	GIF (320x240)
	RAW (96x72)
	GIF (96x72)
	Biji LD (Basic)
	Biji LD (Ext.)

	
	B&W
	16c
	B&W
	256c
	B&W
	256c
	B&W
	256c
	B&W
	64c
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Smiley Face
	9600
	38,400
	864
	3456
	1412
	2297
	418
	1257
	26
	36
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Hand
	9600
	38,400
	864
	3456
	1702
	2588
	428
	1269
	46
	56

	[image: image7.png]



Simple Map
	9600
	38,400
	864
	3456
	2252
	3620
	576
	1587
	89
	118
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Beach
	9600
	38,400
	864
	3456
	1663
	2832
	382
	1312
	120
	176
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	326
	
	99
	


1. All sizes are in bytes

2. Diagrams shown above were simulated using MS Draw and are not actual Biji drawings. (Test figures are particular to specific drawings and were tested on initial BijiCodec versions)

Biji Line Drawing Compliant Messaging Device 

A Biji Line Drawing compliant messaging device is a communication device such as a mobile phone, PDA and PC installed with Biji Line Drawing client software.

Biji Line Drawing Engine is a core software module in the Biji Line Drawing client software to capture the handwritten strokes or drawn lines inputted on a handwriting input device such as a touch screen, writing tablet or mouse. It then compresses and stores the strokes in the Biji Line Drawing format. The compressed data in Biji Line Drawing format will be decompressed and rendered into strokes for display. A PDA phone or a mobile phone with a touch screen or an attachable writing tablet can be a very good mobile device to implement Biji Line Drawing Engine, to enable composing, storing, sending, receiving and displaying Biji Line Drawings. 

Biji Line Drawing Viewer is a software module that does Biji Line Drawing data decompression and stroke rendering.  Biji Line Drawing Viewer can be implemented on a mobile device such as a mobile phone without handwriting input capability , to receive and view the Biji Line Drawings.
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