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Overview

iSKETCH is a simple graphical codec for compressing and transmitting small graphical messages to, from, and between mobile telecommunications devices, such as cellular telephones with small touchpad-enabled screens.

iSKETCH takes vector drawing information, such as handwritten pictures and compresses the picture for transmission over a limited-bandwidth network.

iSKETCH uses a simple tag-based system to encode “digital ink” (handwritten pictures), geometric shapes such as rectangles and polygons, and text (See iSKETCH Objects on page 10, below for a more complete list).  Since iSKETCH uses vector graphic representations to describe objects, these pictures can be translated and scaled with a minimal loss of fidelity.  iSKETCH also supports simple animations.

iSKETCH also supports embedded bitmaps so that users can send and receive small bitmap pictures or annotate pictures on phones with touchscreens.

Purpose of This Document

The purpose of this document is to describe the capabilities and uses of iSKETCH from the external, user perspective; and to lightly describe the technology.  A full description of the technology is given in EMS Proposal, Part II: Technical Specification.
Contacts

· Michael Rowe, Business Development Manager, Motorola, Lexicus Division, 3145 Porter Drive, Palo Alto, CA 94304.  (650) 858-6016.  michael.rowe@motorola.com
· Manu Chatterjee, Director of Engineering, Motorola, Lexicus Division, 3145 Porter Drive, Palo Alto, CA 94304.  (650) 858-6131.  manu.chatterjee@motorola.com


Related Documents

For more technical information about iSKETCH-EMS, see EMS Proposal, Part II: Technical Specification.

Sample Uses 

Cartoons

The user of an iSKETCH-EMS-enabled mobile telephone can receive commercial content or advertisements (if he or she so desires).

Figure 1: Sample Advertisement Received on an iSKETCH-EMS-enabled mobile phone
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Peer-to-Peer Drawings and Notes

An iSKETCH-EMS mobile telephone can annotate and forward 
Peer-to-Peer drawings and notes, such as this electronic birthday card:

Figure 2: Electronic Birthday Card
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Multi-Page Drawings

iSKETCH-EMS can easily handle multi-page drawings:

Figure 3: Page 1 of a Multi-Page Image
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Figure 4: Page 2 of a Multi-Page Image
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Annotated Images

The owner of an iSKETCH-EMS-enabled mobile telephone can easily send, annotate, and receive EMS messages.  See Figure 2: Electronic Birthday Card, on page 6, above, for an example.

Animated Ink

Animated ink adds a time dimension to regular ink.

The ink is played back on the receiving end exactly as it was created on the sending end. The ink content is rendered as the recipient watches.  For example, the annotations on the following picture would become much clearer if rendered in Animated Ink.

Figure 5: The Explanatory Power of Animated Ink
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Playing Games

Ink is a convenient medium for playing visually oriented games, such as tic-tac-toe:

Figure 6: Playing Games Using Ink
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Technology Overview

iSKETCH is a simple graphical codec for compressing and transmitting small graphical messages on mobile devices.  iSKETCH takes vector drawing information, such as handwritten pictures drawn by a mobile device user on a small touch pad enabled screen and compresses the picture for transmission over limited bandwidth networks.  iSKETCH uses a simple tag based system to encode digital ink (handwritten pictures), shapes such as rectangles and polygons, and also text.  Since iSKETCH uses vector graphic representations to describe objects, these pictures can be translated and scaled with minimal loss of fidelity.  iSKETCH also supports simple animations.

iSKETCH only describes the representation of data.  The actual rendering and manipulation of data is implementation dependant and is up to the client software for rendering.  This also means that the system implementer controls the presentation of editing tools, such as erasers, undo, and other user interface features.

iSKETCH has been implemented and demonstrated on numerous platforms and processors including Windows (95/98/NT/Me/2000), EPOC32, PalmOS and under Java (J2ME).  iSKETCH makes use of fixed point mathematics combined with bit level specified streams which allows iSKETCH to be processor and endian independent

iSKETCH Objects

iSKETCH allows the representation of several different types of graphical objects and text.  There are several types of possible objects.  Each object is represented by a tag that identifies what kind of object it is and the data segment associated with it.  

Depending on the type of object, the data segment can be composed of points, special object information, or character data.

Some of the visual entities that are encoded as objects by iSKETCH are:

· bitmaps

· ellipses

· polybeziers

· rectangles

· text

iSKETCH supports color.

iSKETCH supports timestamps.

iSKETCH also supports audio snippets.

iSKETCH also supports animation.

Compression 

iSKETCH compression is performed in the main steps described in Figure 7: iSketch Codec Overview.  In the first step the user creates their drawing and adds all of the objects they wish to create in the data stream.  Once the drawing or animation is complete, the programmer can make an optional choice between lossy or lossless compression.  The iSKETCH binary representation and compression is lossless so if lossy companding (for example approximating a curve by using less points, or converting a series of lines segments in to a single PolyBezier) is desired, then it is at this time that such data reduction would be performed.  The nature of lossy companding is not specified in the iSKETCH compression methodology for reasons that are explained below.  After the optional companding step, the iSKETCH codec performs a quick pass of the data to gather character statistics.  After the data scan is performed, iSKETCH uses the statistics gained to determine optimal compression of the data.  Finally, iSKETCH outputs a bitstream of the compressed information.  
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Figure 7: iSketch Codec Overview

On the Optional Nature of Lossy Companding

By design, the nature of the lossy companding process is not specified in the iSKETCH compression engine.  Specifying the companding process is unnecessary, since iSKETCH on the decoding end will simply expand out the encoded shapes, poly curves and other objects and render them -- there is no need to know the process by which selective points were removed when compression was performed.  This allows greater flexibility for the compression algorithm designer to make choices about how much compression versus quality to trade off during the encoding phase.  A roughly analogous decision exists in the bit allocation of MPEG-2 stream for audio/video coding where the compressor makes decisions about bit allocation for various frames and audio, however all decoders work to reconstruct data in the same manner.

Frequently Asked Questions (FAQ)

1. What is iSKETCH?

a. iSKETCH is a vector graphics representation for embedded systems.  iSKETCH has a small code size, minimal CPU requirements and maximum portability for rich messaging applications.

2. What EMS functions does iSKETCH enable?

a. iSketch enables commercials, cartoons, peer-to-peer sketches, animated, scalable maps and more.

3. What handset terminals will iSKETCH work on?

a. Any Java2 Micro Edition (J2ME) terminal with MIDP or those terminals with a native C client.  Terminals without a touchscreen to create drawings can still view content sent from another terminal.

4. Does iSKETCH work with desktop systems (PC and Mac)?

a. Yes, iSketch exists as a Java Applet that can be run from a web browser to read messages from and create/send messages to wireless terminals.

5. What if my handset does not have a touch-screen?

a. You can still view iSketch messages and send premade images and text.

6. What if my phone has a colour screen

a. iSketch supports multiple greyscale and colour options.

7. Is iSKETCH compatible with SVG?

a. iSketch supports a subset of the W3C Scalable Vector Graphics language.  iSketch messages consisting solely of graphical content can be converted to SVG format.

8. Will iSKETCH be compatible with MMS?

a. Yes, iSKETCH was designed from the start to scale up to MMS capabilities.  Motorola is actively involved in W3C and MMS standards bodies.

9. Does iSKETCH allow animation?

a. Yes

10. Can iSKETCH combine text and pictures in one EMS message?

a. Yes

11. What happens when a picture on one handset is sent to another handset with a different screen size?

a. iSketch will automatically scale to the screen size of the terminal upon which it is viewed.  iSketch also provides zoom and pan capabilities for viewing a detailed drawing.

FAQ (Continued)

12. How much memory and processing power does iSKETCH require?

a. Memory is dependent on the complexity of the sketch – typically about 10KB of working RAM to perform various rendering operations for a 100 to 500-byte image. iSketch nominally requires 2-4 MIPS.

13. When will iSKETCH be ready for deployment?

a. Demo versions are in beta testing now.

14. How much work is required to integrate iSKETCH onto handsets?

a. iSketch comes with a graphics library and example code so that a handset vendor need only call the iSketch library from their application.  Typically this can be done in a few weeks.
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