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I. Information Abstract

This proposal is intended for the development of a prototype Small Business Innovative Research Phase 2 proposal to the National Science Foundation. The prototype in development is called the Student Audio Video E-tool or SAVE for short. A brief description of SAVE and the required hardware along with justification are provided in this document. The hardware necessary to complete this task include a graphics tablet and a microphone. All software for development will be provided by Old Dominion University and/or the students participating in the prototype development.
II. Introduction

Problem Statement
“Whiteboard presentations of step by step processes, such as math procedures, are impermanent and are not available for review outside of the classroom.”

Overview


The Student Audio Visual E-tool is a solution by Azul Business Corporation to provide classroom material outside of the classroom. By recording written material from a whiteboard and audio discourse from a microphone, SAVE synchronizes both inputs to provide a file that can be viewed through a shockwave player that is available cross-platform. SAVE boasts smaller file sizes than that of streaming video over sources like the internet, in addition to an easily scalable graphic format. This will encourage professors to upload the classroom presentations to be available for students through the internet. Furthermore, SAVE offers advanced tools for the creator to segment their lecture into an easily navigable structure.
Objective


The objective of Azul Business Corporation is to provide students in introductory courses, much like that of introduction mathematics, a way to access classroom material outside of the classroom. Standard ways of learning do not allow the student their full attention to the content explained in class when students have to split their concentration between taking notes and listening to the professor. The Student Audio Visual E-tool is not a substitution for the classroom experience but should be used to reiterate and support classroom content through the students’ personal studies.
III. Proposed Plan

Solution

The solution involves two hardware components; a graphics tablet and a microphone. This document is designated towards the graphics tablet as the microphone is considered irrelevant. The microphone will most likely be provided through personnel in the Computer Science department at Old Dominion University. The graphics tablet is the main focus of the prototype and without it the prototype will only be left to simulate events using similar type files in the software development phase. 

Desired Hardware


What is it?
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A Wacom Graphics tablet can be viewed on the right. The prototype will take advantage of the Wacom Graphire. The Graphire has similar features to that of their high end model, the Intuos. Advanced models offer a higher degree of sensitivity and resolution than the entry-level model. For our purposes the Graphire will be adequate since even in a classroom setting the whiteboard will not need to incorporate more than a few degrees of pen sensitivity. The Graphire comes equipped with a writing pen, mouse (unnecessary), and CD containing programs and the tablet API called WinTab. WinTab is also available for download in the developers section of the Wacom web site (http://www.wacom.com).  Using the WinTab API, our software will be able to control incoming information from the tablet to the PC and record the strokes made by the pen on the tablet.
For more information about the Wacom Graphire visit the Graphire information page at

http://www.wacom.com/graphire/index.cfm
Why is it necessary?


The graphics tablet is necessary because it best simulates the movement of markers on a whiteboard. A full scale whiteboard is simply a much larger version of a pressure-sensitive digital tablet. The graphics tablet also has the advantage of recording this information to a computer through a cable connected to it. Writing on the tablet emulates a professor writing on a classroom whiteboard but in a much smaller scale. Creating a whiteboard size graphics tablet would be unfeasibly costly. Although a graphics tablet will not be used in the final production model, it is a more cost effective way to demonstrate the solution and that it has credible potential.

How will it work?

The Wacom Graphire will be connected to a computer. As a user, such as the professor, writes on the tablet, the strokes will be captured into a file that can be read in the developed software. The hope is to capture all the strokes of the user in the form of vectors such that the strokes can be drawn back on the computer in the same fashion they were drawn at the initial writing. This vector format will enable us to achieve lossless graphical scalability to prevent imprecise playback, and to achieve much smaller file sizes than a full motion video.
What is the cost?


The cost for the Wacom tablet is denoted below in the Sources section. The sources are given by Company, Tablet Name, Price, and Link.


Sources
All prices include shipping prices estimated on February 18, 2005.

newegg.com

WACOM Graphire3 6" x 8" Pearl White Drawing Tablet, Model "CTE630PE" –RETAIL

$167.98
http://www.newegg.com/app/viewproductdesc.asp?DEPA=0&description=83-100-012&CMP=OTC-pr1c3watch&ATT=Tablet+And+Pen+PCs
bestbuy.com

Wacom Graphire3 6" x 8" USB Tablet with Cordless Pen and Mouse - Graphite Gray

$204.98

http://www.bestbuy.com/site/olspage.jsp?id=1072287362524&skuId=6290836&type=product
wacom.com

Graphire3 6x8 USB Tablet - Graphite Gray

$209.95
http://wacomdirect.wacom.com/wacomdirect/product.asp?dept%5Fid=32&sku=CTE630GR
Alternative Hardware


What is it?

The alternative version of the hardware is a tablet of a smaller size, specifically 4x5. The smaller tablet has all the same features of the 6x9, except with a considerably reduced writing area.


There are alternative pens that will record the movement of the pen on paper however, they do not instantaneously upload to the computer and require the user to upload the pen strokes using the pen software package. The pens that perform this task, an example being a product of Logitech (http://www.logitech.com) are priced just as high as the 6x9 graphics tablet and do not provide the same or similar functionality.

Why is it an alternative?


The smaller tablet is an alternative based on the information that it includes the same functionality as the larger version of the tablet. The larger tablet is recommended based on its ease of use. The reduced area will severely limit the ability to demonstrate a multi-line problem being drawn. Aside from that, they are the same tool only at different sizes and different costs. 

How will it work?


The alternative will function the same as the desired hardware. Usability will be reduced since there will be less area available for writing.

What is the cost?


The cost for the Wacom tablet is denoted below in the Sources section. The sources are given again by Company, Tablet Name, Price, and Link.


Sources
All prices include shipping prices estimated on February 18, 2005.

newegg.com
WACOM Graphire3 4"x5" Sapphire Blue Drawing Tablet, Model "CTE430GR" -RETAIL 

$86.44
http://www.newegg.com/app/ViewProductDesc.asp?description=83-100-011&depa=0
IV. Conclusion


By using the graphics tablet in the prototype, the final product will not require as much development regardless of what digital whiteboard is selected as the final basis for the end result.   Since the prototype will be implemented using the industry standard WinTab API, it will easily be customized for any chosen pressure-sensitive writing instrument. By using this API as the basis for our input methods, we will be able to standardize our recording format for use in the vectorization, file storage, and playback of the combined written and spoken presentation.
